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ELECTRICAL ENGINEER, VoL. 27, No. 581. 
THE TELEPHONE NOT A TELEGRAPH. 

The recent decision by the federal court of last resort in the Rich- 
mond case, to the effect that telephone companies do not come within 
the Act of Congress of 1866, may make considerable difference to the 
telephone interest. That act, it will be remembered, gave telegraph 
companies power to run their lines on any military or post road, etc., 
and as that means pretty well every street, the telegraph companies 
found their example closely imitated by their telephone friends in the 
use of such thoroughfares, under the highly natural assumption that 
the telephone is a telegraph. It happened, however, that in Richmond, 
Va., an independent telephone company wanted joint use of the Bell 
poles, and this being refused, the city took a hand in the matter and 
set the law in motion on the ground that the Bell company had not 
acquired local permission for the erection of its poles and wires and 
did not come under the Act of 1866, which would have exempted it 


from local ordinance. 


Judge Harlan said in his opinion on behalf of the court, that per- 
haps if the telephone had been known in 1866, it might have been 
specifically included by Congress. We must confess that to us this 
is as though in defining electric lighting a radical distinction should 
be made between arc and incandescent. The transmission of intelli- 
gence by signals and speech is telegraphy, and the striking feature is 
that the general telegraph to-day is a telephone, the operators read- 


ing by sound. 


In one aspect of this important case, this is, of course, a victory 
for the independent telephone company, but it would be narrow to 
regard it altogether in that light. Such a victory may be of the 
pyrrhic type, and now that the decision has been rendered it looks to 
us as though the telephone companies of whatever name or stripe 
would do well to get together and- secure such legislation as will 
bring them within the Act of 1866. The initiation of work to that 
end is well worthy of the consideration of the important meeting of 
the Independent Telephone Association, which takes place next week 
in Chicago. The advantages of that Act are too great to be 
neglected. 

a ooo 
THE AUTOMOBILE IN POLITICS. 

One of the latest items of news from France is that the automo- 
bile Club of Paris, the French authoritative body on ‘“‘horseless” 
subjects, has been closed up temporarily because the recent con- 
spiracy to knock President Loubet through his silk hat was con- 
cocted there. It is a little bit difficult to trace the connection be- 
tween automobiles and national politics, but if certain actions are 
continued much longer, they will beyond question soon play a part 
in local politics in New York and Chicago. The opposition of the 
New York park authorities towards them is highly ridiculous, but 


must be dealt with at this time as very serious. 


Out in Chicago, strange to say, the same stupid opposition is 


shown by the park authorities. The South Side Park Board which 
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manages the South Side boulevard and park system has passed a 
resolution prohibiting the use of automobiles on the boulevards and 
in the parks. This South Park boulevard system, as is well 
known to those familiar with the city, is of great extent, including 
Jackson Street, right through the centre of the town, and Michigan 
Avenue from Jackson Street south. We believe the edict is to be 
fought, and are glad to note meantime that the public and the news- 
papers are bestowing an abundance of sarcastic comment on the 
board. The Chicago Herald, which four or five years ago was 
public spirited enough to organize a prize automobile contest, has 
embarked on a campaign against the board and is pushing the fight 
right smartly. It is the horse that must go; not the automobile. 
a neeneeeeenne ners 

A MILLION FOR AN INVENTION. 

President Glidden, of the Erie Telephone system, has made the 
definite offer, that he will pay one million dollars for a telephone 
repeater which will be as efficient in telephony as the telegraph re- 
peater is in telegraphy. Attractive as this offer is, the fortunate in- 
ventor would probably receive still more attractive ones should he 
solve the problem of telephone relaying as completely as the prop- 
osition requires. From the earliest days of telephony the great in- 
ventive prize in that field has been the telephone repeater, and there- 
fore those who would now undertake to gain it should realize that 
they follow many able inventors whose efforts have been futile. As 
early as 1878 Prof. Hughes thought he had solved the problem of 
telephone relaying, and Edison at one period gave the subject much 
attention, taking out a number of patents. Profs. Thomson and 
Houston, Gilliland, Farmer, Bennett, Patten and about two-score 
other men figure in the patent records as seekers after the prize. 
It may therefore be taken for granted that the solution of the prob- 
lem—if solution there be—will be one not involving merely obvious 
combinations of telephone elements, but most probably lying in a 
direction not yet explored nor even yet discovered. 





To receive speech at the end of a long relayed line as satisfactorily 
as at the end of a short direct line, implies first, the addition of 
energy to the voice-current after it leaves the transmitter spoken 
into, corresponding at least to the energy lost on the line and in 
the interposed instruments; and second, the maintenance of the 
original form of the voice-current. The form of current in the 
transmission of speech is very complex, the periodicity varying 
within very wide limits and therefore subjecting the elements of the 
current to unequal effects with respect to distortion. Consequently, 
a aneans that might succeed in adding sufficient energy to supply 
that lost in transmission, would not necessarily solve the problem; 
that is, a solution for musical notes would not necessarily be one 
also for speech. Another consideration not to be lost sight of is 
that but a feeble portion of the mechanical energy expended at the 
transmitter reappears at the receiver diaphragm, and therefore to 
duplicate at the relaying transmitter the original effect implies a fur 
ther introduction of energy into the circuit. Those who would look 
up the work that has already been done in connection with this 
enticing subject are referred to an article by Thomas D. Lock- 
wood on “Telephone Repeaters or Relays, and Repeating Systems,” 
which appeared in THE ELEcTRICAL WorLD of Nov. 14, 21 and 28, 
1896; and to an article by Lieut. F. Jarvis Patten on ‘The Tele- 
phone Repeater,” in THe ELectricAL Woritp of May 22, 29 and 


June 5, 1897. 


oa 
BENJAMIN FRANKLIN. 

The statue of Benjamin Franklin unveiled at Philadelphia last 
week was a tardy tribute to one who stands first on the roll of the 
Quaker City’s great sons—in this case an adopted son. The wide 
scope of Franklin’s genius was illustrated in the address delivered 


on the occasion, for though his is one of the greatest names in elec- 
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trical science, the orator, embarrassed by a richness of material, 
found time for but a passing reference to its connection with elec- 
tricity. A brief glance at the work he accomplished in this field 
will therefore not be inappropriate at the present time. While 
the work of Franklin’s predecessors from Gilbert and Gue- 
ricke to Gray and Dufay had more or intrinsic 
value from a scientific point of view, and furnished 
tion which led to great advances, the many-sided Philadel- 
phian first brought to electrical investigation the modern practical 
spirit which is not satisfied with mere brilliant experimentation and 
lofty speculation, but has for its final aim the definite determina- 
tion of nature’s phenomena and, where possible, their adaptation 
to the service of man. His interest in electricity was apparently 
first awakened by the discovery of the Leyden jar, and in a beauti- 
fully scientific series of experiments he proved that the power of 
giving a shock lies in the glass itself and not in the metal coatings. 
As a deduction from his theory of electricity he concluded that 
jars might be charged in parallel and discharged in series. On this 
principle he constructed batteries which for the first time enabled 
the magnitude of electric force to be appreciated, and led him to 
write “There are no bounds to the force man may raise and use in 
the electrical way; for bottle may be added to bottle and the great- 
est known effects of common lightning may, I think, without much 
difficulty be exceeded in this way.” Franklin’s work in this di- 
rection doubtless led him to the consideration of the nature of 
lightning. Though not the first to suggest the identity of lightning 
and electricity, it remained for him to prove the identity, and to 
propose the theory of the lightning rod and to put it into practice. 
Finally, Franklin’s single fluid theory of electricity formed the basis 
of all electrical thought for more than a century, this alone assuring 
him a commanding place for all time in the history of the science. 


less of 
inspira- 





When we consider that his work in electricity was but a mere epi- 
sode in the life of Franklin, extending over but a few years of his life, 
there is only wonder at the immensity of his genius. The effect of the 
work of Franklin in accelerating the building up of electrical science 
cannot be over-estimated. Priestley in 1759 wrote: ‘Nothing 
was ever written upon the subject of electricity which was more 
generally read and admired in all parts of Europe than these letters 
(to the Royal Society). There is hardly any European language 
into which they have not been translated; and, as if this were not 
sufficient to make them properly known, a translation has lately 
been made into Latin. Though the English have never been back- 
ward in acknowledging the great merit of the philosopher, to form 
a just idea of the great and deserved reputation of Dr. Franklin, we 
must read the foreign publications on the subject of electricity; 
in many of which the terms Franklinism, Franklinist and Frank- 


” 


lintan system occur on almost every page. 
a 
ELECTROMAGNETIC WAVES IN FREE SPACE. 


An article which appears in another part of this issue is of in- 
terest as showing that electric waves can be detected by apparatus 
other than the coherer or the spark gap. The article contributes but 
little quantitative information, either as to the delicacy of the receiv- 
ing apparatus employed or as to how far it approaches the spark gap 
in sensitiveness, but it is certain that the coherer has been made far 
more sensitive than the spark gap up to the present time. After the 
introduction of the electromagnetic telephone, which excited so much 
wonder and astonishment, it was found that all kinds of telephones 
could be made. Thermal telephones, electrostatic telephones, electro- 
mechanical telephones, hydroelectric telephones were all discovered, 
and in fact the difficulty was to find some branch of electric science 
which could not be made to serve in some way for the production of 


a telephone receiver. Now that electromagnetic waves have been. 
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fully established, and the receiver for them has been found, it is 
most likely that the difficulty in the future will be to find some branch 
of physics that it incapable of producing a receiver for them. At 
the same time, it is well to remember that the only practical tele- 
phone in use is the electromagnetic telephone, and it is probable that 
in the same way some particular form of electric wave receiver will 
be found which will reveal its superiority over those of other types. 





It is well known that an electrified surface exerts a hydrostatic 
pressure outwards in the surrounding medium. The rapid cohesion 
and release of this pressure should reasonably produce a rhythmical 
disturbance capable of affecting the air, when within the proper limits 
of frequency. It is this disturbance which seems to be the active 
principle in Dr. Kitsee’s receiver. The disturbance is in some cases 
so good that we know an electric conductor conveying alternating 
currents emits powerful glow when its pressure is maintained at 
something like 5 kilovolts. It may be that such a wire may emit a 
feeble crepitation, although we are not aware that such an effect has 
been noticed. The more numerous the means which are found to be 
available for revealing the presence of electromagnetic waves of 
moderate frequencies, the more rapid should be the development of 
the theory and practice of this interesting branch of applied elec- 
tricity. We know of two characteristic types of electric waves— 
those which run along a pair of electric conductors through the in- 
tervening dielectric, and constitute by their motion electric currents, 
and those which radiate uniformly in all directions and which 
correspond to the vibrations of light. Wireless telegraphy is devel- 
oping an intermediate form, in which, owing to the conducting sur- 
face of the earth or ocean, electric waves are propagated through the 
atmosphere and ether, partly in all directions but largely in a hori- 


zontal zone. 





Much yet remains to be done to determine the influence which the 
conducting earth exerts upon the distribution of electromagnetic 
waves in free space over its surface. It is declared by several ob- 
servers that electromagnetic waves are carried to a noticeably greater 
distance with recognizable intensity over water than over solid 
ground. If this is a fact, the difference may be attributed either to 
the greater conductivity of the ocean over the ordinary surface of 
the soil, or to the more nearly uniform level surface of the ocean or 
to both causes combined. Recent discoveries in the direction of elec- 
tromagnetic waves indicate not only the limitations of the human 
eye, in regard to its capacity for detecting these waves, but also the 
room for a coherer eye, or corresponding organ which would be 
equivalent to an entirely new sense. It is only reasonable to suppose 
that the ether may be replete with low frequency vibrations which 
only a coherer could detect, as well as with those higher-frequency 
vibrations of light upon which our powers, our pleasures and our 
very existences so greatly depend. It is even conceivable that beings 
might exist in some parts of the universe, possessed of an organ 
capable of responding to the lower frequency electromagnetic waves 
to which our own senses are blind. The same remark might apply 
te ultra-ultra violet radiations in the form of say Becquerel or 


Rontgen rays. 





+ 


COMPARATIVE OPERATION OF RELAY AND MAGNETO TELEPHONE 
SWITCHBOARDS. 

In spite of the fact that the introduction of a common battery 
or relay switchboard in place of one of the older types involves 
the rebuilding of almost the whole of the telephone system, the 
new style of board is rapidly coming into use in the Bell Telephone 
exchanges in this country. The reasons for this great outlay su 
willingly made by the telephone companies are not hard to find. 
On such a board the response to a call and the method of completing 


a connection are practically the same as on one of the magneto type, 
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but the amount of supervision necessary on the part of the operator 
is reduced and rendered less difficult. The connection once made to 
the line called for, it is not necessary for the operator to break into 
the wire from time to time and ask, ‘‘Got them yet?” or later, when 
she thinks the conversation may be completed and the ringing off 
neglected, to cut in and ask, “Through yet?” The disconnecting 
signal is positive, and cannot be mistaken for a repeated call on the 
part of the calling subscriber. It is only necessary for the opera- 
tor to watch the supervisory iamp, and, if the call is not promptly 
answered, to repeat it by pressure upon the ringing cam until 
the extinguishment of the lamp indicates that the subscriber called 
for has removed his telephone from the hook. After this, when 
both supervisory lamps again light up, she takes down the connec- 
tion without having to inquire whether the conversation is finished 
or not. Even this small amount of supervision may be further re- 
duced by means of a device recently patented, whereby the ringing 
generator is automatically connected to the line of the wanted sub- 
scriber as soon as the plug is pushed into the jack of that line, and 
kept connected there until that subscriber removes his telephone 


from the hook. 


This great reduction of the supervision has three beneficial re- 
sults: In the first place, it keeps the operators out of the lines en- 
tirely while they are in conversational use, rendering the service 
more secret and reducing the interruptions of careless operators 
who cut in and question without listening. Having no excuse for 
going into the wires, and being under the supervision of the mon- 
itor operators, the answering operators would rarely listen in, even 
should they desire to do so. The trunk-line operators on the new 
boards have no facilities whatever for listening to what is passing 
in the circuits. The second of the three benefits mentioned is the 
reduced amount of conversation, noise and apparent confusion in 
the operating room, while the third, and by far the greatest, is the 
increased capacity of the operators. On a board recently installed 
in New York City each answering operator attends to the lines 
of 140 subscribers, a great increase over the number per operator’s 
position customary on magneto boards, which runs from fifty to 
seventy-five. In general, it may be said that an answering operator 
may attend to twice as many subscribers with the improved board 
as with the magneto type, practically cutting in two the cost, com- 
plexity and trouble of the cumbrous multiple boards in large ex- 
changes, as well as the operating expenses thereof. 





At the subscriber’s instrument connected to one of the new 
boards, the conditions are improved by the elimination of the ever- 
troublesome primary battery and the substitution therefor of an un- 
failing source of 100 milliamperes of current per microphone. The 
manipulation of the instrument is also simplified, but this, at first, 
proves perhaps more of a disadvantage than an advantage, as the 
nervous, irritable, impatient subscriber has no crunk on which he 
can work off his vengeance, but must patiently wait if “‘central’’ is 
not perfectly prompt. The ringer coils of the magneto bells also 
get a uniform current, as they are always rung from an unvarying 
electromotive force at the exchange, and all lines have the same 


standard resistance. 


The lines must be put up and maintained with more care for com- 
mon battery systems, as line troubles interfere more seriously with 
their working than with that of magneto exchanges. There being 
always a potential difference of some 25 volts between the two wires 
of each line, the crossing or grounding of wires gives false signals 
and worse confusion than in case the lines are normally dead. 
With the improved construction of present practice, and particu- 
larly with underground work, these troubles are sufficiently infre- 


quent to be but a slight objection against the improved system. 
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A Statue of Franklin Unveiled in Philadelphia. 





A bronze statue of Benjamin Franklin was unveiled in Philadel- 
phia on Wednesday, June 14. It is the work of Sculptor J. J. Boyle, 
and was given to the city of Philadelphia by a prominent resident 
named Mr. Justus C. Strawbridge. The presentation ceremonies 
were conducted under the auspices of the University of Pennsyl- 
venia, the American Philosophical Society, the Franklin Institute, 
the Library Company of Philadelphia, the Historical Society of 
Pennsylvania and the Pennsylvania Hospital. Addresses were made 
by several well-known men and the cord that held the flag which 
covered the statue was drawn by Miss Margaret Hartman Bache, 
who is a descendant of the great philosopher, statesman and scien- 
tist. The oration was delivered by United States District Attorney 
James N. Beck, in the Chestnut Street Opera House, after which 
the party proceeded to the statue, where the unveiling and pre- 
sentation speech was made by Postmaster-General Charles Emory 
Smith, for Mr. Strawbridge, and the statue was accepted by Mayor 
Ashbridge. In presenting the statue Postmaster General Smith spoke 
of the generous beneficence of Franklin, his distinguished services 
“He 


founder 


and his modesty. was, 
the speaker said, 
of the nation and a citizen of 
the globe. In many-sided great- 
ness he was the foremost man 
in the nation.” Mr. Smith re- 
ferred to the various societies 
with which Franklin was asso- 
ciated and his achievements in 
politics, philosophy and science. 

The ceremonies were in 
charge of a committee consist- 
ing of Provost C. C. Harrison, 
of the University of Pennsyl- 
vania; Dr. Coleman Sellers, of 
the Philosophical Society; John 
Birkinbine, of the Franklin In- 
siiiute; Joseph G. Barnwell, of 
the Library Company, Philadel- 
phia; Judge Pennypacker, of 
the Historical Society of Penn- 
sylvania, and B. A. Shoemaker, 
of the Pennsylvania Hospital. 
All of these institutions were 
formed by or had some direct 
connection with Franklin. 

The oration of Mr. Beck was 
devoted mainly to a discussion 


“the 


of the intellectual greatness of 
Franklin and = his unequaled 
ver-atility. He referred to 


Franklin as a young printer of 


23 years of age, 160 years ago 


THE BOYLE STATUE OF FRANKLIN. 


“Franklin was the incarnation 
of democracy.” the speaker 
stated, “the first of the self 
mace men of America, and the 


greatest when the versatility of his genius is considered. He was, 


moreover, a typical American, combining with Abraham Lincoln, 


more of the characteristics of our people than any great man in our 
history.” 

At the 
Ov 


in Boston, and stated that the bequest left at his death now reached 


of Mr. Beck, Mayor Josiah 
He referred to Franklin’s birth 


the oration 


an address. 


conclusion of 
ney, of Boston, made 
The manner of disposing of it was now being considered. 


n 
>.300,000 


The statue stands in the south plaza of the post office. 
a ——__—_—_—————_#— - 
Independent Telephone Association. 


As already announced in these pages, the Independent Telephone 
Association of the United States will hold its third annual conven 
tion next week, at the Auditorium Hotel, Chicago, June 26, 27 and 
28. 
meeting, and the attendance bids fair to be large and representative. 


The programme, which has been printed, promises a useful 


The sessions will be supplemented by excursions and festivities. 
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Mr. Glidden on the Growth of Telephony. 


“The telephone business in the United States,” said Mr. C. J. 
Glidden, president of the Erie Bell Telephone system, “is increasing 
at a rate which exceeds anything in its history. The subscribers of 
the Erie system alone are increasing four thousand a month. I know 
of no other reason for this remarkable growth than the general busi- 
ness revival throughout the country. I have noticed, however, that 
the greatest development is along the Pacific coast, in Washington, 
Oregon and California. Four per cent. of the population there have 
telephones. In proportion to its size San Francisco has more tele- 
phones than any other city in the United States. It has fourteen 
thousand instruments, which is 5 per cent. of its population. On this 
basis New York should have one hundred and fifty thousand instru- 
ments 

“The long-distance service now reaches to Galveston, Tex., in the 
Southwest; Grafton, N. D., in the Northwest; New Orleans in the 
South, and the extreme northeastern sections of Maine. The ex- 
treme points have not yet been put into commercial connection with 
each other, the direct use at present being confined to distances of 
1500 and 1800 miles. I think the 
capacity of the No. 8 copper 
metallic circuits now in use is 
about 2000 miles. A_ circuit 
which would permit of a direct 
connection between here and 
San Francisco would require 
copper wire at least as large as 
an ordinary broom handle. 

“In the present circumstances 
I cannot see where there is 
room for any phenomenal de- 
velopments in the telephone sys- 
tem. Now, if some one would 
invent a telephone repeater, cor- 
responding to the telegraph re- 
peater, or a telephone quadru- 
plex, corresponding to the tele- 
graph quadruplex, it would rev- 
olutionize our business and cut 
the charges in two for long- 
distance service. Copper wires 
would not be necessary then, 
and the reduction of the cost of 
maintaining the lines would be 
I will give $1,000,000 
of inven- 


crormous, 
for either one these 
tions.” 
+— 
American Institute of Elec- 
trical Engineers. 


Secretary Pope has now is- 
-ued the final revised prelim- 
inary programme of the meet- 


ing which begins at the Massa- 
chusetts Institute of Technology, 


Monday, June 26, at 10 a. m., and which will be continued 
on Tuesday and Wednesday. Fourteen papers are provided, 
in accordance with the list already given in these columns 


and including four new items. One is a paper on ‘Operating 
Costs of Horse and Electric Delivery Wagons in New York City,” 


by R. A. 


\utomobiles,” by 


Ileiss, of Columbia University, and another is ‘Electric 
Elmer A. Sperry, of Cleveland. In addition, 
there is a paper not previously announced, by Prof. F. A. 
Boston, on “An Apparatus for Photographing Periodic Current 
D. Adams, of Boston, on ‘Motor Regula- 


Laws, of 


Waves,” and one by A. 
tion.” The headquarters for the week will be the Hotel Brunswick, 
Boston, and several interesting trips have been arranged for the af- 
Members from New York and vicinity will 

Fall “Puritan,” 


ternoons and evenings. 


preferably leave by the River boat, on Sunday, 
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Three-Phase Power Transmissicn at St. Hyacinthe, 
Quebec, Canada. 


By E. M. ARCHIBALD. 

HE oldest transmission plant in Canada employing a three- 
T phase system is that in St. Hyacinthe, in the Province of 
Quebec, Canada, a city of 13,000 inhabitants, mostly French, 
distant about 4o miles from Montreal. In April, 1894, La Compagnie 
des Pouvoirs Hydrauliques de St. Hyacinthe—or the St. Hyacinthe 
Hydraulic Power Co.—was formed with the object of generating 
electrical power by utilizing the rapids on the Yamaska River and 
transmitting it into the city of St. Hyacinthe for illuminating and 
power purposes. By Christmas of the same year, the incandescent 
light had made its appearance there. This river Yamaska takes its 
source far back amongst the Green Mountains of Vermont and its 
onward flow is fed by numerous small streams until it reaches the 

majestic St. Lawrence. 

Situated five miles from the city of St. Hyacinthe, there was an 
old grist mill which had been operating for years by water power, a 
small head being obtained by damming up the river at the Flat 
Rapid. This property the company secured and began improving the 
water power by raising the dam three feet, widening the head race 
from 15 to 40 feet, and by digging a tail race. The river at this point 
is 600 feet wide and one part of the dam has been built half way 
across, after which it turns slightly and runs obliquely towards the 
shore, thus making an entrance for the head race. This may be seen 
in the cut at the head of this page. This dam is of cribwork, in a 
triangular shape, filled in with cobblestones, 9 feet deep and 22 feet 
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FIG. I.—SWITCHBOARD. 


thick at the bottom. The up-stream side slopes upwards to the 
water surface and is 24 feet long, being the hypotenuse of a right 
angled triangle of the above dimensions. The timbers in its construc- 
tion are all very large, those in front being 18 inches square. The 
side sloping upwards to the crest, 24 feet long, is lined with 3-inch 
planks 12 feet long, placed end to end, at the upper end of which 
iron plates 34-inch thick and 3 feet long are nailed in place across 
the whole length of the dam. These are used on account of the ice 
and rubbish which, passing over the crest, would otherwise injure 
it. This cribwork is also filled in with cobblestones. 

In summer, when the water becomes scarce, planks 14 inches wide 
are placed edgewise on the crest of the dam to raise the head of 


water by preventing any waste. The wing dam, extending from the 
beginning of the head race to the bottom of the tail race, a distance 
of 2000 feet, is also built of cribwork similar to the main dam, but is 
much higher and wider. The head race, originally 15 feet wide, is 
now increased to 40 and is 500 feet long, the sides being all boarded 
up. At the entrance a wooden boom 2 feet deep extends diagonally 
outwards, thus sweeping all ice and rubbish out towards the middle 
of the river and over the dam. A short distance furiher down four 
head gates, operated by a rack and pinion, contro] the supply of 
water entering the head race, while at the termination wooden racks 
prevent any rubbish which may have passed the boom from entering 
the wheel flumes. Four o*her wooden head gates 6 inches thick are 
placed at the entrance of the wheel flumes, operated by gearing in- 
side the power house. A waste gate at the termination of the head 
race allows Of the disposal of all rubbish and dirt which may have 
entered. 

The tail race, 40 feet wide and 1500 feet long, has been excavated 
from the solid rock by blasting. A head of 16 feet has been obtained 
by thus increasing the height of the dam and by excavating a tail race. 

The plan adopted for uninterrv’ tcd power is that of having a 
steam auxiliary plant, which may be used should the water become 
too low or should there be any trou'!< experienced with frazil and 
anchor ice. When in small quantitics the frazil is swept over the 
dam by the greater current there, but it cannot thus be disposed of 
when in great quantities, on account oi the frazil then tending to 
diminish the current from its very density. Anchor or ground ice 
is also encountered, this being the ice that forms on the rocks at the 
bottom. When this occurs the steam plant is put in operation until 





FIG. 2.—180-KW, THREE-PHASE GENERATOR. 


the morning’s sun raises the temperature. Then the anchor ice 
rises immediately to the surface and is removed through the waste 
gate. 

The power house is a wooden one-story structure 150 feet long by 
60 feet wide, extending from the outside of the head race on the 
wing dam to some distance on the shore. It is in three parts, the 
first situated on the head race being still a grist mill, not in oper- 
ation, however, at present; the second, the power house proper, con- 
taining the electrical apparatus, and lastly the steam plant. The 
cobblestone foundations are laid on the bed rock, 12 feet below the 
ground surface. 

The hydraulic equipment consists of four 50-inch Samson wheels 
of the vertical type, each capable of developing 225-hp, inder a head 
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of 16 feet, and running at 95 revs. per minute, manufactured and in- 
stalled by James Leffel & Co., Springfield, Ohio. There are two 
water flumes, each containing two wheels. Power is transmitted 
from each wheel by means of a heavy bevel mortise gearing to a 
5%-inch jack-shaft, running at 300 revs. per minute, under the floor 
of the power house and extending its total length. This jack-shaft 
is in four separate sections, such that any wheel may be closed down 
without interfering with the operation of the remainder. Each 
section is connected to its neighbor by a rigid coupling keyed to the 
shaft and yet movable to and fro on it by means of a lever. 

When it becomes necessary to couple one section to that already 
running, water is gradually let into the wheel by opening its gates 
slowly, and as soon as the wheel attains the correct speed the coup- 
ling attached to its section of shaft is moved along by the lever until 





FIG. 3.—ENGINE ROOM. 


it engages with the opposite coupling and then locked in position. 
The guide blades for each wheel controlling the quantity of water 
are connected together, all operating at the same time and controlled 
by means of a regulating wheel situated in front of the switchboard 
in the power house above. 

Connected closely to the jack-shaft are three pulleys, each belt- 
connected to a generator on the floor above, which may be thrown 
into operation by means of three large Hill friction clutches, each 
controlled by a wheel placed in front of the switchboard, by which 
it may be engaged or disengaged. Another pulley is placed on the 
jack-shaft belt-connected to a pump used for fire purposes only. The 
jack-shaft, with all the gearing, pulleys and friction clutches were 
installed by Miller Bros. & Toms, Montreal, Canada. 

The electrical equipment consists of three 180-kw_ three-phase 
Canadian General Electric generators, “star” connected, each machine 
having 12 poles, running at 600 revs. per minute and delivering cur- 
rent to the line at a pressure of 2500 volts and at a frequency of 
60 cycles per second; two 6-kw standard bipolar Edison exciters, 
each belt-connected to a generator, and each capable of fully ex- 
citing the fields of the three generators; and a 4-pole, 5-kw Cromp- 
ton exciter of the upright type, belt-connected to one of the gen- 
erators and running at 1220 revs. per minute. The 18-inch oak 
tanned belt connecting each generator to its pulley on the jack- 
shaft below is guarded by a substantial iron railing. All the elec- 
trical apparatus, including the switchboard, but with the exception 
of the last mentioned exciter, was manufactured and installed by the 
Canadian General Electric Co., of Peterboro, Ont. 

The switchboard, as may be seen from Fig. 1, 
skeleton hardwood board. The first panel is the exciter, the second 
and third are the generator panels, while the fourth and last is the 
line panel. The exciter panel contains the synchronizing apparatus, 
consisting of three step-down station transformers and the phasing 
lamps, coupling being performed when the lamps are bright, all on 
front of the board, besides the regulating apparatus for the three 
This consists of two ammeters, one voltmeter connected 


is a four-panel 


exciters. 
to any exciter by a switch, and two rows of switches for connecting 
any exciter to any generator field. Of these two rows the top 
line is made up of three double-pole double-throw switches to con- 
nect any of the three exciters, their terminals being connected to the 
middle pole, to either of two generator fields. The lower row con- 
tains three double-pole single-throw switches for exciting the re- 
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maining generator field from either of the three exciters. At the 
extreme bottom of the board are situated the three exciter rheostats. 

The two middle panels contain the apparatus for the three 
three-phase machines. Nine duplex fuses are placed on the top of the 
board in front, connected in each of the three machine leads in such 
a manner that should one fuse blow, the other may be thrown in 
immediately by closing a single-pole switch placed below. Between 
the fuse blocks and the fuse switches are 9 ammeters, one for each 
machine lead; then a row of six switches, alternately the generator 
field and the main switches, the former being double-pole and the 
latter triple-pole for the three phases. At the bottom of the board 
are the three enamel field rheostats. The last or line panel contains 
three duplex fuse blocks with the three accompanying single-pole 
switches, serving the same purpose as those on the machine panels 
already explained; three ammeters, one for each line, and finally 
the ground detector, of the ordinary lamp type, and six lightning 
arresters, only three of which are in use, these being the Wurts 
non-arcing type and having 6 gaps between each line and ground. 

No choke coils are used whatever. From the last panel the wires 
pass directly to the line at a pressure of 2500 volts, no step-up trans- 
formers being used. Directly in front of the switchboard are two 
rows of regulating wheels, as may be seen in Fig. 1, the front row 
containing four, for purposes of regulating the quantity of water 
entering each wheel by suitably adjusting the guide blades. The 
back row consists of only three, each regulating the friction clutch 
on the jack-shaft for driving its generator. 

It was found necessary to install a steam auxiliary plant to secure 
uninterrupted operation, on account of the scarcity of water in dry 
summers, and also on account of the frazil ice difficulty. This steam 
equipment consists of two 250-hp simple Corliss condensing engines 
of the Jerome Wheelock type, running at 86 revs. per minute; two 
250-hp water-tube boilers, both engines and boilers being manufac- 
tured and installed by the Goldie & McCulloch Co., Ltd., of Galt, 
Ont. ; one 5%4x3%x6 inches feed pump for the boilers, water being 
taken from the head race, built by the Northey Manufacturing Co., 
Ltd., of Toronto, Ont., and a T. J. C. injector, used as an auxiliary 
feed. The boilers are situated in a brick building adjoining the 
upper end of the power house. Each engine is belt-connected to a 
loose pulley on the jack-shaft which, by means of a Hill friction 
clutch, transmits the power to the jack-shaft. All slack in the belt is 
taken up by a belt tightener situated on the power house floor at 
the point where the belt passes through to the jack-shaft below. 
Two 5-ton hand cranes are placed over the power house for hand- 
ling and shifting machinery. 

The three transmission wires coming from the power house pass 





FIG. 4.—POLE LINE. 


to the pole line, which follows the highway into St. Hyacinthe, a 
distance of five miles. A view of the line is shown in Fig. 4. The 
voltage is 2500 direct from the generators, no transformers being 
used at either end except for the secondary distribution in the city. 
The wires are No. 00 medium drawn bare copper, securely fastened 
to the ordinary double petticoat glass insulators and all placed on 
one cross arm, 18 inches apart. The poles are of white cedar, 40 feet 
long, 6 inches in diameter at the top, and are spaced 100 feet apart. 
For protection against lightning a barbed wire is fastened with 
ordinary staples to the top of the poles and is grounded every 
fourth pole. In addition, lightning arresters of the Wurts outdoor 
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type are placed at three points on the transmission line and also at 
two points in the city, each having an insulated wire running to 
ground on glass insulators. A telephone line connecting the power 
house and the company’s office is placed on the same poles, but a 
distance of 7 feet below the transmission line. It is also frequently 
transposed to neutralize induction. 

On the principal streets, four-wire secondary mains are run from 
banks of single-phase transformers, reducing the primary voltage 
to 104. Power and light are both taken from the same circuits, but 
the drop due to the inductive load is not great, as the motors, 
although of the induction type, are neither large nor numerous The 
largest is a 50-hp Oerlikon three-phase induction motor supplying 
power to a boot and shoe factory. The drop of voltage in the line, 
due to starting this motor, is too great to pass unheeded, so that a 
signal, by means of a magneto bell, is sent to the power house when 
the motor is to be started and the machine voltage is regulated ac- 
cordingly. 

Current for light is sold by meter, the rate being 10 cents per kw 
hour. There are still a few flat rate customers, but they are grad- 
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cury is liberated which, in a very short time, spreads itself over the 
surface of the element. 
coeseoneeanstcemenensneens in iniaassanamematass 
Experiments With Wireless or Space Telegraphy. 





By Dr. I. KITSEE. 


F one terminal of a telephonic receiver. is connected to an aerial 

I conductor terminating or ending in a plate or globe, and the 

other terminal connected to a plate or other conductor in con- 

tact with the earth or water, the diaphragm will vibrate if electric 
waves are in proximity to the aerial conductor. 

To find out the reasons of these vibrations, and the arrange- 
met necessary to cause them, I made a series of experiments 
which I shall designate by the letters A, B, C, etc. The first test, 
which I call test A, was made with the following arrangement: 

Test A.—A one and a half inch spark coil supplied by two sec- 
ondary cells, had one end connected to the ground, and the other 
to an upright provided on its upper part with a metallic plate about 


fa Ppl | PL pei 
5 — th > 











Por | WZ 
A cee ect 


NS 


TAY, 








V4 | 
4 age 

wan oa 

2 yp 

4 | f 

“SAPD A Phe GAMA Al0 A 





Gia HA (Yo 


Fic. 5.—ELEVATION OF WATERWHEELS. 


ually coming to use meters. Power is sold both by meter and by the 
flat rate, the charge in each case being according to the amount 
required. 

The author desires to thank Mr. A. M. Morin, general manager 
of the St. Hyacinthe Hydraulic Power Co., and Mr. Geo. Pominville, 
electrician, for assistance rendered in connection with the prepar- 
ation of this article. 

we 
A New Primary Battery. 





At the last regular monthly meeting held by the Franklin Institute, 
Philadelphia, Pa., Mr. J. D. Darling read a paper, entitled “A New 
Primary Battery,” consisting of a description of the Harrison cell. 
This is an open-circuit primary battery, having a positive element 
of amalgamated zinc and a negative element of hard lead, 
surrounded by a mass of specially prepared lead peroxide. The 
electrolyte is dilute sulphuric acid, one part acid to six parts of water. 
The e. m. f. of the cell is from 2.4 to 2.5 volts, the average being 2.45 
volts. The internal resistance averages .15 ohm, and on short circuit 
the current is about 16 amperes. The negative element is in the form 
of a round stick about 4 inches long by 1% inches in diameter, and is 
made by compressing in a special machine a mass of lead peroxide 
around a simple conductor of hard lead that has previously been 
treated in a way that prevents sulphating. The zinc element is cast 
in the form of a cup, the electrode being imbedded in the interior. 
Within the cup and around the copper wire enough melted zinc 
amalgam is poured to completely fill it. This amalgam when cold is 
perfectly solid and no free mercury is visible; yet the mercury in the 
amalgam is stated to be almost instantly available when it comes in 
contact with the exciting fluid. When the zinc is placed in the dilute 
acid, the first action takes place on the surface of the amalgam; the 
zinc of the amalgam is dissolved and a minute quantity of the mer- 


six inches in diameter. The coil was placed on a stand about three 
feet from the ground. The plate was elevated from the ground 
about eight feet. About twenty feet from the coil was placed a 
second upright with its metallic plate connected, with the interposi- 
tion of a telephonic receiver, to the ground. As soon as the key 
was closed and currents were induced in the secondary, the 
diaphragm vibrated; and if the receiver was held close to the ear, 
the vibrations could be distinguished. 

Test B.—When the metallic diaphragm was replaced by a hard 
rubber diaphragm of about four times the thickness of the former, 
the vibrations followed as in test A. 

Test C_—With a diaphragm of thin mica, vibrations were not dis- 
tinguishable. 

Test D.—With two mica pieces cemented together, 
were distinguishable. 

Test E.—A second metallic diaphragm was used, separated from 
the first by a rubber gasket one-eighth of an inch in width and about 
one-thirty-second of an inch in thickness. With these two 
diaphragms the result proved far better than when only one 
diaphragm was used. The same result was obtained with one rub- 
ber and one metal diaphragm. 

To ascertain if the electromagnetic coil plays any part in the 
effect, I continued the experiments as follows: 

Test F.—The coil was removed from the core and the two 
terminals of the leading-in wires left open; tests A, B,C, D and E 
were then repeated with exactly the same result as when the coil 
was present. 

Test G.—The terminals of the leading-in wires were then closed 
together and placed in electrical contact with the soft iron core on 
top of the permanent magnet, with a result similar to that of the 


former experiments. 
Test H.—When the terminals of the leading-in wires were bent so 


vibrations 
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as to reach only part way up the tube, the vibrations were less dis- 
tinguishable than in the former experiment. 

Test I1.—The magnet was taken out of the receiver and the 
terminals of the leading-in wires placed near the diaphragm, with a 
result that was less gratifying than with the magnet in. 

Test J—When the magnet, formerly in the receiver, was placed 
in proximity to the outer surface of the diaphragm, the result was 
similar to that of test G. 

Test K.—The coil was replaced, the leading-in wires reconnected 
to the same, and the coil provided with a soft iron core, but with 
no magnet presented to the diaphragm. The vibrations were less 
than in test J. 

Test L.—All parts were replaced and arranged as in test A, but 
with the rubber shell pierced on two sides, when hardly any vi- 
brations were perceptible. 

Test M.—A sound shell, with the permanent magnet as well as the 
electromagnet taken out, was provided with two metallic dia- 
phragms separated from each other by a soft rubber gasket; one 
terminal of the leading-in wires connected to the lower and the 
other terminal to the upper gasket. Vibrations were distinguish- 
able and nearly as well as in any of the other experiments. 

These experiments were repeated with the addition of other ex- 
periments in the same line. From the whole series of those ex- 
periments the following can safely be deduced. 

1. The reason why the diaphragm vibrates in a telephonic re- 
ceiver is because the enclosed air in the receiver becomes agitated by 
the electric waves received with the aid of the leading-in wires. 

2. It is not necessary that the diaphragm be of conducting ma- 
terial, but it is necessary that it shall offer a certain resistance to the 
molecules of the air. It is not necessary to provide the inner part 
of the shell with an electromagnet, which, in fact, does not play any 
part in the vibrations, but it is advantageous to place in proximity 
to the diaphragm if same is of soft iron or steel, a permanent 
magnet, for the reason that the normal tension and therefore sensi- 
tiveness of the diaphragm is greater in the presence of this magnet. 

3. It does not matter if the leading-in wires are connected to- 
gether or the inner terminals left free. 

4. The air in the shell of the receiver should be closely confined 
and all parts of the receiver made air-tight, and, with the exception 
of the diaphragm, of a rigid material. 

The parts necessary, therefore, in a receiver of this kind are an 
air-tight enclosure containing air or gases, a vibrating diaphragm 
being part of the enclosure; and leading-in wires, the terminals of 
which are in proximity to the vibrating diaphragm. 

The law to be deduced from these facts can be expressed as fol- 
lows: 

1. The air in proximity to conductors ‘conveying electric waves of 
high frequency acquires a pulsating or oscillatory motion. 

2. The air contained in a rigid and air-tight receptacle provided 
with conductors conveying electric waves of high frequency, will 
transmit its motion toa vibrating diaphragm mounted as part of the 
receptacle. 

To find out the necessary relations and connections between the 
vibrating receiver and the source of current waves, I made a new 
series of tests an account of the most important of which follow, 
designated by the letters N, O, P, etc. The tests were conducted in 
three adjoining rooms, each about fifteen feet long, with doors 
leading from one into the other; the rooms will be designated by 
the numbers 1, 2, 3, in the order they join each other. 

Test N.—The coil was placed on a stand about three feet from the 
ground near the extreme end of room No. 1. One terminal of the 
coil was connected to the upright terminating in a six-inch plate 
about eight feet from the ground, and the other terminal connected 
to the spigot of a waterstand, the doors between room No. 1 and 2 
being open. The vibrations of the receiver in room 2, when one 
terminal was connected to the water pipe, were clear and distin- 
guishable. 

Test O.—The coil as above, one terminal of the receiver connect- 
ed through a flexible cord with the spigot of the water pipe 
in room No, 3, the other terminal connected with a flexible cord 
suspended from the top of the door in such manner that part 


reached into room No. 2, and part into room No. 3, the door be- 
tween rooms 2 and 3 closed as far as the cord would permit. 
vibrations were distinct. 

Test P.—Same arrangement as in test O, but with the cord on 
the door disconnected from receiver. 
guishable. 


The 


Vibrations were not distin- 
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Test Q.—Same arrangement as in test P, but with the free 
terminal of the receiver touched by the same hand which grasped 
the cord hanging from the door. The vibrations very distinct. 

Test R—Same arrangement as in test Q, but with the hand touch- 
ing the free terminal of the receiver out of contact with cord. Same 
result as in test Q. 

The cord was then removed from the door and the door tightly 
closed so that no air vibrations could pass from room 2 to room 
3, and the tests continued. To break all metallic connection between 
the coil and the receiving instrument, the connection of one 
terminal of the coil was changed from the water spout to a gas jet 
in room 1 and the tests continued. 

Test S.—One terminal of the receiver was connected to the water 
spigot, and the other terminal left free, when no vibrations were dis- 
tinguishable. 

Test T.—One terminal of receiver was connected to the water 
spigot, and the other terminal touched by a finger of the hand 
holdimg the receiver. The vibrations were clear and distinguish- 
able. 

Test U.—Same as test 7, except that a second person was placed 
between the receiver and spout in such manner that one hand 
touched the spout and other hand one terminal of the receiver. If 
the person holding the receiver touched the second terminal with 
his finger, the vibrations were very distinct, but as soon as he 
removed his finger from the terminal, the vibrations ceased. 

To determine if it was necessary that the person holding the re- 
ceiver should himself touch one terminal, the following experi- 
ment was made: 

Test V.—One terminal of the receiver was connected to the water 
spigot, and the second person touched the free terminal; the vi- 
brations were clear and distinguishable, and as soon as the finger 
was removed, the vibrations ceased. 

Test W.—The connection with the water pipe was removed. The 
person holding the receiver stood on carpet, which by the way, was 
a Smyrna rug; a second person stood on the bare floor. The per- 
son holding the receiver touched one terminal with no result; the 
person holding receiver removed his finger from the terminal and 
the second person touched one terminal with no result. The per- 
son holding the receiver standing on carpet touched one terminal, 
and a second person standing on the floor touched other terminal 
when vibrations were distinguishable—but were very weak. 

To find out if the upright connection was necessary, the experi- 
ments were continued with the following results: 

Test X.—The terminal of the coil in the first room was discon- 
nected from the upright, and provided with a soft rubber hood, so 
as to be inclosed entirely in the rubber covering. The above tests 
with the receiver were then repeated, and the result was invariably 
the same as with the upright in the circuit. 

To determine if particular parts of the body have to be in con- 
tact with one terminal of the receiver, I continued the experiments 
as follows: 

Test Y.—One terminal of the coil in the first room was connect- 
ed to ground, first through water pipe and then through gas pipe, 
the other terminal of coil being left unconnected and covered with 
the rubber hood, and with the door leading from the second to 


.the third room locked; one terminal of the receiver was connected 


to the water spigot in room 3 and other terminal was in contact 
with the finger through a short wire; the finger removed from the 
wire and the terminal brought into contact in succession with dif- 
ferent parts of the body. As long as the wire touched the body it- 
self, the vibrations were clear and distinguishable, but when touch-< 
ing the clothes all sound ceased. 

To ascertain if the ground connection is a positive necessity, I 
continued tests as follows: 

Test Z.—The ground was disconnected from one terminal of the 
coil, and the other terminal connected with the upright; one ter- 
minal of the receiver was left free and the other placed in contact 
with the finger of the person holding the receiver. The vibrations 
were distinguishable, but not as clear and distinct as with the ground 
connection as long as the door between the second and third room 
was left open; but as soon as the door was tightly closed no sound 
was distinguishable. 

On one of the experimental days it chanced to rain and the at- 
mosphere was therefore filled with moisture. At that time the last 
enumerated test was repeated with far better result than in the 
former test, during which the atmosphere was comparatively dry. 

From all these experiments I deduce the following: 
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1. It is necessary that a receiver for electric waves of high in- 
tensity should be exposed to or in contact with a medium capable of 
being polarized through impact with electric waves. 

_2. The air as well as the ground can be used as such medium. 

3. It is necessary to bring the different terminals of the receiver 
in contact with media at different potentials. 

To adapt the results of these experiments for practical purposes, 
the following arrangements can be used: 

1. Two ear receivers with an adjustable band so as to be worn 
around the head, are provided with two flexible wires, one leading 
each from one terminal of the receiver, the receivers themselves 
being connected in multiple to each other. One wire terminates in 
a metallic plate fastened to the sole or heel of the footgear of the 
person using the receiver, and the other terminal of the wire is left 
bare and brought in contact with the ear or other part of the body of 
the person using the receiver. 

Equipped with this instrument, one may patrol the shore, and will 
be made aware if any one of nearby stations wants to communicate 
with him—for instance, a vessel not far distant desiring to send a 
message, or a light-house wishing to attract his attention. Or a 
railroad employee, a so-called track-walker, can with this device, 
by bringing the plate on his foot in contact with the rail, ascertain 
if the person in charge of an approaching train, or one from the 
distant station, wants to communicate with him. 

This arrangement may also be used on moving trains. The rails 
are divided into sections, and the engineer, or conductor, or other 
person in charge of the train, is provided with a receiving instru- 
ment. As soon as the train approaches a section, the engineer finds 
out through the receiver if the section is clear, and if such be the 
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Immediately below the bottom of the oblique lines is a similar 
logarithmic scale ruled on the upper and lower edges of a slide, 
while below the lower scale is a fixed pointer, A, which is fixed di- 
rectly below the position of the pointer B, when it is at the posi- 
tion half way between the lights. 

To set the scale for direct reading of the corrected candle-power, 
the slider is moved along until the pointer, A, is pointing the can- 
dle-power of the standard lamp. In the cut this is supposed to be 
15.50-cp. This position of the slide is not changed unless another 
standard lamp with a different candle-power is used. 

The screen carriage is now set as in the ordinary way, and the 
position of its pointer C is carried down by means of the oblique 
lines and the corrected candle-power read at C, which in this case is 
shown at 12.22-cp. The scales shown are 15.175 inches long and are 
correct for a photometer bar, having a distance of 84 inches between 
the lights. In applying the scale to an 84-inch bar, the pointer, A, 
is set and fixed exactly half way between the lights, and the sliding 
scale set with 16 at the pointer A. The top scale is then adjusted 
so that its lower edge corresponds exactly with the rubber edge 
of the slide. 

The positions given in the tables are calculated for the even num- 
bers, the intermedial two-tenth divisions being interpolated. The 
values in the photometer scale column are found to be evaluating in 
the expression. 


— 371,900, 






LOGARITHMIC PHOTOMETER CURVE. 


case, he proceeds; at the same time he brings his sending instrument 
into action by connecting one terminal of the same through the 
wheels with the rail, the other terminal being left free or covered 
with a non-conducting substance. 

The person in charge of a second approaching train, if equipped 
with the receiving instrument will, as he approaches this section, at 
once ascertain that a train is ahead of him, and he will, therefore, 
either slack up or wait till the section is clear. It is necessary that 
the floor of the compartment in which the receiving instrument is 
stationed should be conducting and in electrical connection with 
the rails. 

This arrangement will, it is believed, effectually prevent colli- 
sions on steam roads. 


ii cts accel abies 
A Self-Correcting Photometer Scale. 





By BucKNER SPEED. 


In an incandescent lamp photometer in which the lamp under 

test is balanced against a standardized lamp, it is usually necessary 
to multiply the candle-power as read on the “direct reading” photo- 
meter scale, by the candle-power of the standard lamp, as the stand- 
ard lamp is rarely 16-cp, but usually a fractional value as 15.5, 16.4, 
etc. 
* The slide rule scale shown in the cut has been applied to a stand- 
ard lamp photometer by the writer and by means of it the candle 
powers of the lamps being run through test, can be read off directly 
without any corrections, and with great rapidity. 

The pointer at B in the cut is fastened to the screen carriage and 
moves along an ordinary “direct reading” photometer scale, gradu- 
ated so that when the pointer is half way between the lights the 
scale division would be 16-cp. No numbers are put on this scale, 
however, but the division points are carried by slightly oblique 
lines down to a readjustment of their spacing which changes them 
into the points of a logarithmic scale. 


even divisions from division 6; r is the ratio of the intensities of the 
lights, and d the distance between the lights or 84 inches; 31,900 is 
the distance in inches from the lamp under test to division 6. 

The logarithmic scale is obtained by multiplying the tabular log- 
arithmic from 6 to 26 by 23.83 and subtracting from each the log 
of 6. 


TABLE FOR PHOTOMETER HAVING 84 INCHES BETWEEN LIGHTS, 








§ | Distances of even|Distances of even| § Distances of even| Distances of even 
‘2.4 | divisions of top | divisions of ‘24 | divisions of top divisions of 
20 |scale from the be-'sliding scale from) .= @ |scale trom the be-|sliding scale from 
cs ginning p int6 | the beginning | TE ginning point 6 | the beginning 
S5 | (photometric [point 6 (logarith-| § 5 (ph tometric |point 6 \logarith- 
a © | scale) inches. (mic scale) inches. e & scale) inches. |mic scale) inches. 
| | 

6 | 0,900 0,000 £7 10,740 | 10,799 

7 | 1,530 1,600 18 11,340 11,370 

8 | 2.900 2.980 19 11,900 | 11,940 

9 | 4-110 4, 00 20 125445 12.470 

10 | 5,190 5.299 21 17,955 | 12,970 

11 | 6,180 6.2.0 22 135440 | 13,450 

12 7,090 | 7,180 23 13,900 | 13,910 

13 7939 | 799-0 24 14,345 14,359 

14 8,700 | 8,770 25 14, 60 | 14,770 

15 | 91430 | 9.490 | 26 15,175 15,180 

10 10,100 | 10,100 | 


> 
American Export Trade. 








The exports of wheat and cotton are running heavier this year than 
last, and upto the present time are $10,000 ahead of last year. The 
ten months to April, 1899, show exports of manufactures of $275,- 
978,300, against $234,737,000; while agricultural have fallen off to 
just the extent of the difference, owing to the decline in produce 
prices. Manufactures of copper show an increase in the ten months 
of $4,500,0co, and instruments and scientific apparatus increased 50 
per cent., the total amount being $3,500,000. Exports of iron 
exhibit an increase for the ten months of $54,000,000, of which 
steel has increased to $76,251,736, against $56,000,000, of which 
$20,000,000 is in sugar. 
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Early Researches in Wireless Telegraphy. 





In a recent number of London Electrical Review, Prof. J. Mon- 
roe gives his recollections of the experiments of Prof. Hughes in 
1877-79, which are mainly confirmations of the statements made in a 
letter of the latter. Prof. Monroe says that not only did Prof. 
Hughes send and receive signals through space all over his house, 
and from the third story to the basement of a factory in the neigh- 
borhood, but he would leave his transmitter working at home and 
carry a receiver 500 yards up and down the abutting street and dis- 
tinctly hear the clicking of the transmitter. He found that he could 
not hear so well when his body was interposed between the trans- 
mitter and receiver, but when the body of another person was thus 
interposed there was no diminution in the sound. 

Prof. D. E. Hughes in a recent letter to Mr. J. J. Fahie, gave an 
account of some experiments which he made on aerial telegraphy, 
dating from 1879 to 1886. While experimenting in 1879 with the 
Hughes induction balance, he remarked that at times he could not 
get a perfect balance through apparent want of insulation in the 
coils, but investigation showed that the real cause was a loose con- 
tact or microphonic joint in some portion of the circuit. When the 
microphone was applied under these conditions, it gavea sound in the 
telephone receiver no matter if the microphone was placed directly 
in the circuit or placed several feet distant from the coils through 
which an intermittent current was passing. 

Further researches proved that an interrupted current in another 
coil through which an electric current was passing, gave out at 
each interruption of the primary current such intense extra currents 
that the whole atmosphere in the room and even in distant rooms 
would be subjected to a momentary invisible change, which became 
evident if the microphone joint was used as a receiver to a tele- 
phone. This led Prof. Hughes to experiment as to the best form 
of receiver for the invisible electric waves, which evidently permea- 
ted great distances and through apparent obstacles such as walls, 
etc. He found that all microphonic contacts or joints were ex- 
tremely sensitive. Those formed of a hard carbon, such as coke, or 
a combination of a piece of coke resting upon a bright steel con- 
tact, were very sensitive and self-restoring; whilst a loose contact 
between metals was equally sensitive, but would cohere or remain 
in full contact after the passage of an electric wave. 

Prof. Hughes says that the sensitiveness of these microphonic 
contacts in metals, since rediscovered by Branly and Lodge, has 
been misnamed by the term coherer as applied to the organ of re- 
ception. The most sensitive and perfect receiver that he has yet 
made does not cohere permanently, but recovers its original state 
instantly and therefore requires no tapping or mechanical aid in 
the separation of the contacts after being momentarily brought in- 
to close union. Prof. Hughes found that whilst an invisible spark 
will produce a thermo-electric current in the microphonic contacts 
(sufficient to be heard in the telephone in its circuit), it is far bet- 
ter and more powerful to use a feeble voltaic cell in the receiving 
circuit, the microphonic joint then acting as a relay by increasing 
or diminishing the resistance of the contact, through the atmos- 
phere. 

In 1879 whilst making these experiments on aerial transmission, 
Prof. Hughes said he had two different problems to solve: First, 
what was the true nature of these aerial waves, which seemed, whilst 
not visible, to spurn all idea of insulation, and permeate all space to 
a distance undetermined. Second, to discover the best receiver 
that could act upon a telephone or telegraph instrument so as to be 
able to utilize (when required) -hese waves for the transmission of 
messages. The second problem was easily solved, when it was 
found that the microphone had the power of rendering the invisible 
waves evident, either in the telephone or galvanometer, and up to 
the present time he does not know of anything approaching the 
sensitiveness of the microphonic joint as a receiver. He states 
that Branly’s tube, now used by Marconi, was described by him in 
a paper read before the Royal Society May 8, 1878, as a microphone 
tube filled with loose filings of zinc and silver. He adds that Prof. 
Lodge’s coherer is an ordinary steel microphone, but used for a dif- 
ferent purpose from that in which Prof. Hughes described it. 

In 1879, Mr. Preece, Sir William Crookes, Sir W. Robert Austin, 
Prof. W. G. Adams and Mr. W. Groves witnessed his experiments 
upon aerial transmission, which were repeated February 20, 1880, 
before Mr. Spottiswood, Prof. Huxley and Sir George G. Stokes, 
and on Nov. 7, 1888, before Prof. Dewar and Mr. Lenox. The 


experiments were by means of an extra current produced from a 
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small coil and received upon a semi-metallic microphone, the re- 
sults being heard upon a telephone in connection with a receiving 
microphone. The transmitter and receiver were in different rooms 
about 60 feet apart; after trying successfully all distances al- 
lowed in his residence in Portland Street, his usual method was to 
put the transmitter into operation and walk up and down Great 
Portland Street with the receiver in his hand and the telephone to 
the ear. The sounds seemed to slightly increase for a distance of 
60 yards, then gradually diminish until at 500 yards he could no 
longer hear with certainty the transmitted signals. What struck 
him as remarkable was that opposite to certain houses he could 
hear better, whilst at others the signals could hardly be perceived. 
Prof. Hughes adds that Hertz’ discovery of nodal points in re- 
flected waves, 1887-9, has explained to him what was then consid- 
ered a mystery. 

Mr. Spottiswood, President of the Royal Society, together with 
Prof. Huxley and Prof. Stokes, called upon Prof. Hughes, Feb. 20, 
1880, to see his experiments upon aerial transmission of signals. 
At the close of three hours’ experiments, Prof. Stokes said that all 
the results could be explained by known electromagnetic induction 
effects and therefore he could not accept Prof. Hughes’ view of 
actual aerial electric waves unknown up to that time. He thought, 
however, there was enough original matter to form a paper on the 
subject to be read before the Royal Society, but Prof. Hughes says 
that he was so discouraged at being unable to prove the existence of 
these aerial waves that he would not write a paper on the subject 
and continued his experiments for some years in the hope of arriv- 
ing at a perfect scientific demonstration of the existence of aerial 
electric waves produced by a spark from the extra currents in coils 
or from frictional electricity or secondary coils. The triumphant 
demonstration of these waves, he says, was reserved for Prof. 
Hertz, who by his masterful researches upon the subject in 1887-9, 
completely demonstrated not only their existence but their identity 
with ordinary light. He adds that Hertz’ experiments were far 
more conclusive than his, although he used a far less effective re- 
ceiver than the microphone or coherer. Prof. Hughes draws at- 
tention to some experiments of Prof. Henry, who, at a date un- 
known, but probably about 1850, magnetized a needle in the coil 
at 30 feet distance and magnetized a needle by a discharge of 
lightning at eight miles distance. 

Prof. Hughes pays a tribute to Marconi, who, he says, by the use 
of Hertzian waves and the Branly coherer has been able to trans- 
mit and receive aerial electric waves through greater distances than 
had previously been dreamed by the numerous discoverers and in- 
ventors who have worked silently in that field. His efforts at demon- 
stration merit the success he has received; and if he has discov- 
ered the means of concentrating these waves on the single point de- 
sired, without diminishing its power, Prof. Hughes believes the 
world will be right in placing his name on the highest pinnacle, 
in relation to aerial electric telegraphy. 

—> ioiiniinaleas 
Simultaneous Telegraphy and Telephony. 








At the recent meeting in Wilmington, N. C., of the Association 
of Railway Telegraphy Superintendents, Mr. Charles Selden as- 
signed priority to Prof. Van Rysselberghe, of Belgium, for the in- 
vention of simultaneous telephony and telegraphy. While it is true 
that Prof. Rosebrugh, of Canada, in 1879 had patented a system 
for the duplexing of telephones previous to the filing of the Van 
Rysselberghe patent in this country, he considers that to the lat- 
ter belongs the credit for the invention of simultaneous telegraphy 
and telephony, for the reason that if his patent paper be read it will 
be found that its prime and only object was this purpose, while 
Prof. Rosebrugh in his patent seems to have had nothing in view 
except the duplexing of a telephone circuit so as to make one 
wire as good as two. 

Mr. Thomas D. Lockwood read a paper at the same meeting in 
which the several systems of multiplex telephony and simultaneous 
telephony and telegraphy were described. 

The Rosebrugh method for a single line conductor consists in 
the arrangement of grounded telegraph apparatus at the terminals 
of the line; the line is also tapped at each end, and a telephone and 
condenser are interposed between the top and ground. With two line 
conductors, a telephone in series with a condenser is bridged at each 
end of the line, and each conductor also used as part of a grounded 
telegraph circuit. In the second case the telephone circuit is all 


metallic. 
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In 1882, Frank Jacob patented a plan for the simultaneous trans- 
mission of two telephonic messages over the two wires of a metallic 
circuit. This consisted in using the closed loop of a metallic circuit 
for the telephone circuit and the two sides of the loop in parallel 
for a grounded telephone circuit. In the period extending from 
1882 to 1885, Van Rysselberghe’s plan of composite telephony and 
telegraphy made its appearance. The latter system went further 
than previous ones, making a really high class system of composite 
operation wherein three messages—one telephonic and _ two 
telegraphic—can be simultaneously sent over two wires. 

In this system, the telephone at each end is in series with a con- 
denser bridged across the two-line conductors, and each line con- 
ductor has, at its terminal, grounded telegraphic apparatus. An in- 
ductance coil in series with each telegraph instrument, and a 
grounded condenser in shunt with the two coils of the two lines, 
smooth the telegraphic impulses so that they will not affect the 
telephones. The bridged condenser in series with the telephone 
prevents the telegraph current from passing to ground, and the 
inductances perform the same service for the telephone currents. 

Conti in 1883 suggested a method whereby a short telephone cir- 
cuit may be engrafted, so to speak, on two telegraph lines be- 
tween two way stations, but the principles of this method are to be 
found in the differential modification of Jacob’s arrangement. Mr. 
John J. Carty has made such an adaptation, wherein the usual 
metallic circuit extends between two terminal stations, at each of 
which it is fitted with telephone instruments. The line may be di- 
vided into one, two or more sections by arranging at one or more 
pairs of stations, with retardations or impedance coils between the 
main conductors, and by connecting the centres of the two bridges 
of a pair by a return conductor or ground; the extra instru- 
ments—either telephone or telegraph instruments—being introduced 
into the way circuit thus formed, at the ends. 


omnercarsnesinppamnnginpret i nanestenetpsatliesemmeniemnais 
Transformer Tests.* 





In a paper with the above title Prof. W. E. Goldsborough gave 
an account of a series of tests on transformers conducted in the elec- 
trical laboratories of Purdue University. Five different transform- 
ers were received from manufacturers and the paper gives an ac- 
count in detail of the tests on tnese. In making the initial tests 
the transformers were kept under full ioad and at 1000 volts primary 
pressure from 12:30 p. m. until 11 p. m. daily except on Saturday 
and Sunday when the run commenced at 6 p. m. and ended at 11 
p. m. The transformers were thus under load 10.5 hours a day 
five days in a week, and were allowed to cool down to the tempera- 
ture of the room in which they were located during the remain- 
ing 13.5 hours per day. On the other two days they were kept 
under constant full load for five hours and allowed to cool dur- 
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ing the remaining 19 hours. The temperature of the room averaged 
25 degrees C. throughout the test, not varying more than a few 
degrees on either side of that value. The highest actual tempera- 
ture attained by the core iron in any one of the transformers did 
not exceed 75 degrees C., and the average maximum temperature 
of the cores at the end of a ten hours’ duration was not over 60 de- 
grees C. Assuming that general service conditions are represented 
by a daily working schedule of one-half load for four hours per 
day and full load for two hours, the transformers were stibjected 
to a much harder service than they would naturally receive in 
fifteen months, and to a service that is never likely to be equaled 
by any transformer in actual service, if a comparison is made on 
the basis of the maximum temperatures attained. The high-voltage 
insulation tests or breakdown tests were made at the end of the 
ageing tests at voltages prescribed by the several manufacturers in 
the specifications submitted with the transformers. 

A series of tests was also made to determine the dielectric 
strength of the oils used to insulate the three oil-insulated trans- 


*Abstract of paper read at the recent National Electric Light Convention. 
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formers tested. The samples of oil were drawn off when the trans- 
formers were first connected and at intervals of about 300 full-load 
working hours thereafter. The tests were made with step-up trans- 
formers, the source of power being a 744-kw smooth-core alternator 
having a frequency of 125 and Seiienbine a practically pure sine 
wave of e. m. f. The order of the test was to gradually increase 
the voltage from 2500 until the breakdown occurred. 

The paper describes in detail the various transformers submitted 
to test and discusses in each case the conditions of the test, any pe- 
culiarities noted, etc. The accompanying tables give a synopsis 
of the results. As will be noted, none of the transformers tested 
showed any evidences of ageing. The showing, as to regulation, 
copper and iron losses, are also generally favorable. 

In the discussion Mr. Leslie gave his experience covering a 
number of years with transformers. The specifications of h's com- 
pany required a 2 per cent. regulation with a 2 per cent. core loss 
and an insulation resistance between the coils of not less than 2000 
megohms. The matter of ageing came up quite early, and the tests 
of Prof. Goldsborough show that manufacturers have recognized 
its serious bearing and have been working to overcome the defect. 
Mr. Leslie considers that the use of oil in indoor transformers 
is objectionable, and he doubts whether the insurance companies 
will permit it to be used. His experience was that the life of a 
transformer did not extend much beyond five years and this holds 
good even of the transformers of to-day. 

Prof. Goldsborough agreed that the life of transformers as they 
were built five years ago would not exceed five years, but he said 
that since transformers as now made will stand a heavy insulation 
test and the iron did not seem to age, he should say that the life 
of the transformer made at this time was commensurable ‘with the 
life of other electrical apparatus. Mr. Leslie rejoined that the 
transformers to which he referred were made under specifications 
that will stand to-day, and that he believed five, six and at the most 
seven years was the normal life of present transformers. 

Prof. Robb considered that the data given by Prof. Geldshoreush 
should be considered to apply only to transformers used for light- 
ing service. Transformers can be roughly divided into three 
classes: For lighting, when the full load is on only for two or three 
hours; for running induction motors for power service where for 
about half a minute after the time of starting they are overloaded 
perhaps 100 per cent., and where they run on practically a full load 
on a 10-hour run; third, step-up and step-down transformers in 
central stations, or a static transformer used in running rotary 
transformers where it is subjected to a load of 80 per cent.-full load 
twenty hours a day 365 days a year. The transformers tested by 
Prof. Goldsborough would .in some of the above cases reach a 
temperature of 94 degrees C. and under these conditions the test 
of the transformer would have showed an ageing of 50 per cent. It 
is necessary that transformers running at full load’ continuously 
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have a much lower temperature. In reply to a question, Prof. 
Goldsborough said that practically the ageing of transformers re- 
sults entirely from the heat and there is no magnetic ageing. 


AGEING TESTS. 
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Mr. Wagner gave an account of a test with four transformers of 
the same size, the same number of turns in a coil, but with a vary- 


ing amount of iron. The current was kept on the primary coils of 
these transformers continuously for about three years, and there 
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was not enough difference in the ageing of the same to warrant any 
one in drawing any conclusions as to the effect of increasing the 
density. Not only did the iron in the different transformers run 
at different densities, but the higher the density in the iron the 
higher the temperature at which the transformers operated during 
that time, so that the test also tended to show that an increase of 


temperature had very little effect. 
— ee —-- >— 


Electrical Notes in China—lII. 


By Pror. F. B. Crocker. 
LECTRIC lighting in China is in a more advanced condition 
E than the telephone service, but is still very limited, only a few 
cities being supplied with it. The Shanghai Central Station con- 
tains several old Brush machines for series arc lighting at 3000 volts. 
The overhead lines for this service consist of very old “under- 
writers” wire with the insulation entirely worn off in many places. 
They have been in use for ten or fifteen years and are entirely unfit 
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the English and American municipality. As already stated, foreign 
trade in China is confined to certain “‘open ports” designated by 
treaty. In these a certain amount of land called a “concession” is 
granted or sold to the foreign residents. The latter elect a muncipal 
council who carry on the affairs of the community very much as in 
an English or American town. There is a French “concession” in 
Shanghai separate from the combined English and American. The 
“Chinese city” is entirely distinct and governed by the Chinese 
themselves. Almost all foreigners, except missionaries, reside in the 
concessions and in most cases very rarely even enter the Chinese 
cities. But a great many Chinamen live and keep shops in the foreign 
concessions. The same arrangement has existed in the treaty ports 
of Japan since that country was opened to the world by Commodore 
Perry, but on July 15, 1899, the new treaties with other nations go 
into effect, and a foreigner in Japan has about the same status as he 
has in a European country. Foreigners and their concessions will 
then come under the control of the Japanese authorities and the con- 
sular courts will cease to exercise jurisdiction over them. Most of 
the foreign residents are opposed to the change, fearing they will 





FIG. 2.—STREET SCENE, SHANGIIAI. 


for such high voltage, but are to be replaced by something better in 
the near future. The incandescent lighting plant consisted of five 
Mordey alternators, having an aggregate capacity of 180-kw. A 
new plant was being put in, consisting of two Mordey alternators 
of 150-kw each, directly connected to the new vertical high speed 
(270 r. p. m.) engines built by the Brush Engineering Company of 
England. The construction and insulation of the lines for this alter- 
nating current service is new and much better than for arc lighting. 

At Canton an old station of small capacity was in operation, but 
a new one with the best modern apparatus was being installed. The 
boilers, already in place, were three Babcock & Willcox of 200-hp 
each at 150 pounds steam pressure. Green economizers were also to 
be used. The plant, located on the river front, was to have three 
vertical, triple-expansion, condensing engines, directly connected to 
alternators. The station building, foundations, fittings, etc., are of 
the latest and best construction. So this installation, although of only 
moderate size (about 400-kw) is a very creditable one—al most unique, 
in fact, at the present time in China. This plant is situated in the 
Chinese city and, I was informed, is owned by a Chinese company. 
The electric lighting system at Shanghai is owned and operated by 


not get full protection and justice from the Japanese, but it is to be 
hoped that their anxiety is unfounded in this important matter. 

It would not be safe to attempt a similar change in regard to 
foreigners and concessions in China, the Government being far too 
irresponsible. Apparently the problem will be solved by turning over 
the whole country in sections as foreign concessions to the various 
powers. That process is now going on at an alarming rate. Hong- 
kong is a British colony (being rapidly extended, by the way) and 
is therefore not part of China; but the conditions there regarding 
electric lighting and other electrical matters are very much the same 
as in Shanghai. 

Saigon is the capital of the French Indo-Chinese possessions, 
which are of enormous extent—far greater than most of us have any 
conception of. There I saw a fine central station building containing 
three Laval turbines of 150-hp each, with two Manchester type 
dynamos geared to each turbine, the generators having 50-kw ca- 
pacity individually. These are the well-known combination manu- 
factured by the Maison Breguet of Paris. The man in charge of the 
station said that they intended to add a 300-hp Corliss engine with 
Breguet dynamos. Incandescent and arc lamps are operated on the 
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three-wire system in various parts of the town, which is ot consid- 
erable size, also very clean and attractive in appearance. There was 
no other electrical feature of special interest in that city, but the 
American Consul informed me that a number of electrical plants 
were being constructed or planned in that and other towns of the 
colony. The work of building as well as installing the appatatus is 
almost entirely in the hands of the French. 
Oo 


Underground Electrical Construction.*—I. 


In the early 80’s, :mong the first underground systems, there 
was developed by the Edison Company a two-wire system adapted 
for low-tension distribution at 110 volts. The system was made up of 
tubes, so-called, consisting of iron pipes in lengths of approximately 
20 feet, in each of which were placed two copper conductors, having 
a cross section shaped like a half-moon, the conductors being 
separated from each other by an nsulating medium of asphaltum. 

The rapid growth of the lighting business rendered the use of the 
two-wire system for !ow-tension distribution purposes of limited 
value, and the advent of its successor, the three-wire system, brought 
forth the design of the three-wire Edison tube system, now so ex- 
tensively used in all of the large cities of this country. This system 
was most carefully thought out in every detail by its designers and 
forms a complete network of underground conductors, all of its parts 
thoroughly interchangeable and capable of the greatest flexibility, 
both in construction and in operation. The conductors were made 
in much the same manner as the early Edison two-wire tube, except 
that three circular copper rods were cmployed in place of the two 
half-moon conductors. Each copper rod is sufficiently wound with 
a jute cord, so as to afford mechanical separation between the con- 
ductors therhselves. The rods are then placed in an iron pipe and 
insulated from each other by asphaltum, the tubes being plugged at 
each end with hard rubber. The tubes are made in lengths of 20 feet 
6 inches, and are laid in the ground, coupled together by means of 
flexible stranded copper couplings, enclosing which is placed an oval 
coupling box, and in which is poured asphaltum compound for in- 
sulating the joints and rods one from another and from the ground. 
Being laid in lengths of 20 feet, it affords a ready connection to each 
building, service boxes in the shape of a “T” being used wherever 
connections to the buildings are made from the main. 

At each intersection these tubes enter a cylindrical cast-iron junc- 
tion box, in which are placed three copper rings, to which are con- 
nected the three copper conductors of each main by means of fusible 
safety catches. These junction boxes are fed by feeders directly 
from the central station. the feeder tubes in the original system being 
of the same general type as the main tubes, the difference being that 
one of the conductors, which is used as a neutral in the feeder, has one- 
third the cross-section of each of the other conductors. In each of 
the feeder tubes is also placed three small pressure wires, which are 
connected to the rings of the junction boxes in which the feeder 
terminates, the station end of the pressure wires being connected to 
a voltmeter, which indicates the voltage at the feeder end in the 
junction boxes. 

The mains are made in all sizes from 250,000 circ. mils to 500,000 
circ. mils, and the feeders in sizes from 250,000 to 1,000,000 circ. 
mils. Special feeders have been built with one pole in each tube 
running as large as 3,000,000 circ. mils. The following table gives 
the cost of the tube, labor, fittings and paving in laying one length 
of main in various sizes from 100,000 circ. mils to 500,000 circ. mils, 
in streets with various pavements. 

Labor, fittings and paving, laying one length main tube: 





| Sizes— 500 400 350 250 200 100 
Unimproved, no paving.... 6.71 6.71 6.71 6.08 5.66 5.45 | 
} Macadam ....ccccccsesssers 8.50 8.50 8.50 7.75 7.46 7.26 
| Cedar ......csscesceevceeee 10.17 10.17 10.17 9.43 9.02 8.11 | 
( edar CRORES EE ie ig64 chee 13.64 13.64 13.64 12.89 12.59 12.38 
Granite .occcceseccsescecsces 12.48 12.48 12.48 11.74 11.44 11.23 
Granite reserved ........... 22.12 22.12 22.12 21.36 21.07 20.85 
MODUONE Sisescccnicssescncss SUE 29.81 29.81 29.18 28.77 28.5 
COME OF SMS 6 ics 0s caeriscies 34-73 30.26 28.28 15.88 18.36 9.68 


In European countries the underground system of distribution, 
until recently, has almost universally employed cables laid directly in 
the ground, the cables being insulated either with paper or rubber, 
covered with lead, the lead covering being asphalted, served with 
jute and impregnated with asphaltum, the jute and asphaltum acting 
as a preservative to the lead. The methods of coupling cables and 


*Abstract of a paper read bv M~. J. \. Ferguson at the recent convention of 
the Naticnal Electric Light Asscciation. 


ELECTRICAL WORLD anp ENGINEER. 877 


he installation of seryices are similar to those described for the 
Edison underground system, as used in this country, the copper 
couplings being adapted for the use of cables instead of rods. The 
experience of European central stations shows that very little trouble 
is encountered by the development of short circuits in cables, and 
tue cost of repairs is exceedingly small. 

It has been supposed by many that the cost of maintaining Edison 
tube systems for mains was excessive, and that troubles from short 
circuits and grounds were too frequent in this country, and some 
companies have been led to consider seriously the use of duct sys- 
tems, employing cables for both feeders and mains in their distri- 
bution system. While the writer believes that the Edison tube is 
not desirable for feeders on account of the excessive loads which 
they are obliged to carry at the time of peak of the central station, 
and also in some cases for many hours in the day, it certainly is a 
fallacy that cables should be generally employed for mains in the 
place of Edison tube, as :nay be proven by reference to the actual 
cost of repairs and renewals on Edison tube mains. While it is un- 
doubtedly true that in any system employing cables throughout, both 
for feeders and main, the probability of short circuits and grounds 
will be exceedingly slight, as compared with those employing Edison 
tubes, the additional cost of the interest on the investment in case a 
cable system is used for mains, as well as feeders, will more than 
offset the cost of repzirs and renewals when Edison tube is used 
for mains and cable for feeders. 

An analysis of the cost of repairs and renewals of the low-tension 
underground system of a large central station company, where ap- 
proximately 90 per cent. of the low-tension underground investment 
is made up of strictly Edison tube installation, shows that the main- 
tenance cost of mains and feeders represents an extremely small 
annual percentage of the value of the total investment; so small, in 
fact, that it readily explains why the company, even in laying new 
mains, is reluctant to abandon its original method. 

A conservative estimate of the additional outlay required to install 
a cable conduit system over that of the Edison tube system for mains, 
but not including feeders, would be, in densely settled territories, 
from 33% to 50 per cent. The total annual cost of supervision and 
maintenance of the low-tension underground system referred to is 
1.9 per cent. per annum of such total underground investment, the 
division of the costs being as follows: 









! 

Per Cent. 

— Entire | 

nvestment. | 
RPO Sct EPT Ridge ine Pa aT a Ve dah e084 4.b'0k00s CAS a db0ise1adecdboares 093 - 
DEE SISAL IAG R EP SE baa c Pos isc es cesvesvessnccsenvesedoedes -140 
Junction box and testing feeder mains.................ececeee 092 
Cleaning and filling manholes.................... cash eenmunnee 075 | 
Dene IE RI iii gas coi Oo 00.04 Viercesieic the scenceces .109 
SURGMRDO OF COU1S OG, PODRISIIN «iss cceccnectescincicesseseced +121 
DRONE OE NOD 6 6665 PORK FF 06 x50 ns civ cenesdibieececdeses cee -180 
DORUU VW UMOIND Si ds od c0 ssc deh adede chess aveveasessacess -332 
MMOD DL BOPVION 666 oie cee c dba 6 ss 66s see ebnddesedeesceccées “8s 
Repairing Of junction hOxes.sisiscccccsscisevsesedecsccvovecee 056 | 
DPE MII tidoeca ds cs aecidyedadsessudtaccedee cévaes os ees 056 
Repair to manholes and conduit.........ccccccccscccccscececes 222 
Miscellaneous expense .......eceeeeeeees biadetnvaeses 019 
DPE SHNOOIORD (66d os 0 ceaT dada s vie deat Keb g ieee Reetesesvecce¥ Ss 026 
WOCERING COMPANY 6 UNOS. ccscdictigsdbeses ciccccssesvcceeesess ‘ 
MURMUR SEs oA 0S 655 0004 VR ap OeERES URS CECE TIde TUT CL.CeaKA esse casas 182 
Ee AOE FOUMOWION WARING. 6acscica capi tesccdadccdecieccbives .075 

1.91% | 


It will be seen by carefully considering these accounts that some 
are incident to the conduit system, which has been installed to some 
extent during the past few years. The paving charges could safely 
be distributed between feeders, mains, service and junction boxes 
in the proportion of their various expenses, and the inspection charge 
could also be distributed in a similar manner. The percentage charge 
for labor for renewing mains represents that expended in replacing 
with larger mains those which have become too small to safely carry 
the business connected, and the cost of the material for the new main 
may be charged against investment, the value of the old mains being 
credited to investment, which is a proper and conservative method. 

If we take, in the list of costs above stated, the items for trunk 
lines, feeders, mains, services, junction boxes, one-half the tools, 
one-half the routine operating, one-half the miscellaneous, two- 
thirds of the watching of lines and the renewals of mains as repre- 
senting the true charges against the cost of maintenance of a purely 
Edison tube system, we find that the annual maintenance charge is 
1.27 per cent. Assuming, then, that all of these items, amounting to 
1.27 per cent., would be eliminated from the maintenance cost in case 
a cable system were used, we would then have a maintenance charge 
for the cable and conduit system of .64 per cent. per annum. To 
this must be added the interest charge at 5 per cent. on the 33% per 
cent. additional investment required for a cable and conduit system, 





878 


which would amount to 1.66 per cent. per annum, making a total 
annual maintenance charge of 2.3 per cent. for the cable and condu', 
system. 

Notwithstanding the greater increase in the original investment 
most of the large central station companies have abandoned the use 
of Edison tube for feeders, and are now employing cables drawn 
into ducts on account of the additional ampere capacity per 1000 
circ. mils gained thereby, and the advantage of quick repairs, relia- 
bility of service, minimizing of trouble from short circuits, due to 
grounds overloading and moisture, together with the additional per- 
manency which is gained by the use of cable and conduit system. 
With the same section of copper it is possible to carry on a cable 
feeder, without permanent injury, a larger load than may be carried 
in a tube feeder, since the insulating compound of the tube has a low 
melting point, and the contact surface of the flexible joint is too 
small, when it is considered that the joint is soldered with a compo- 
sition of low conductivity and made by workmen who are not always 
over careful. Most of the break-downs and trouble which have 
occurred on Edison tubes have arisen from the joints, the solder 
becoming melted and the settling of one tube pulling the joint apart 
and opening the circuit. 

The limited carrying capacity of Edison tube feeders, together 
with the uncertainty of their operation, has been the most potent in- 
fluence in displacing feeder tubes by cables drawn in ducts, since 
reliability of service is absolutely essential in the management of a 
central station supply company. 
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American Types of Automobiles—II. 





AMERICAN ELECTRIC VEHICLE COMPANY. 





By S. S. SHERMAN. 


S an example for description of the type of automobiles made 
A by the American Electric Veh:cle Company, of Chicago, the 
“runabout” buggy will be selected, which, while on exhibi- 
Electrical Show, at Madison Square Garden, 


tion at the recent 





FIG. I.—RUNABOUT BUGGY. 


formed one of the chief attractions in the automobile section there. 

The “runabout” buggy is a light, convenient and serviceable lit- 
tle vehicle for general business and pleasure needs. It is strong 
enough to stand travel over car tracks and cobble stone pave- 
ments, and fast enough for boulevard use. In appearance it re- 
sembles an ordinary buggy without the shafts. It has a single 
seat on which two can sit comfortably, and is intended for the use 
of one or two at pleasure. It is 8 feet long, 5% feet high and has 
a tread of 52 inches. The front, or steering, wheels are 34 inches in 
diameter, and rear wheels four inches larger. All axles are ball 
bearing. The wheels are made of the best hickory and are fitted with 
heavy cushion rubber tires. The wagon box is built of hard wood, 
handsomely finished. The weight of the entire vehicle as it stands 
on the road ready for use is approximately 1400 pounds. 

The buggy is propelled by a single motor, operated by current 
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from a storage battery. The motor is located in front of the middle 
of the rear axle and acts, through appropriate gearing, on the hind 
wheels. The storage battery is placed under the seat of the ve- 
hicle, in the wagon box. The controlling and steering devices are 
put on the left side of the vehicle, within easy reach of the person 
sitting on the seat. Convenient to one foot is the brake lever and 
near the other is the button of the electric gong. In selecting the left 
side for the operator’s place, as in most automobile vehicles, a com- 
mon sense change was made from the usual position in handling 
horses, since almost all passing of other vehicles is made to the 
right, and the operator needs most to see his left wheel. 





FIG, 2.—ARMATURE, SHAFTS AND PORTIONS OF MOTOR CASING. 


The running gear of the buggy is simple and yet-strong. A 
pair of steel springs connect the front of the wagon box with what 
is ordinarily the front axle. This cross bar of forged steel is, 
however, merely a support for the wheel axles, which join at either 
end in two vertical steering heads. To these upright joints are at- 
tached the rod which is operated by the steering lever inside the 
buggy. A clever knuckle in the steering head takes up the loose 
motion and prevents vibration of the handle, even on a rough road. 
The rear axle is the same as on an ordinary buggy, except that the 
motor is attached to it. It is reinforced in front by another bar run- 
ning parallei to it and serving as a part of the motor support. A 
steel tongue connects the rigid outside casing of the motor with 
the front axle. 

The motor itself, with its gears and shafts, 
is entirely enclosed in a steel casing which is 
so well fitted that the hose can be turned om 
it in washing the buggy without the least fear 
of damage. Even the brake is housed inside 
the casing, and, being always kept clean, is 
correspondingly reliable in its operation. This- 
casing is bolted to the rear axle and its sup- 
plementary bar. It is made in three pieces, one 
of which forms a portion of the field magnets 
and supports them, while the other two are 
hoods fitting over the opposite sides of the 
armature, and provided with hinged caps, 
which can be opened to allow easy access to 
One of these: 
and the 


the commutator and brake disc. 
hoods supports the brush holders 
other the brake clutch. 

The armature shaft is hollow. One end of it 
terminates in a cylinder holding the single re- 
reduction differential gear. From this cylinder 
two steel shafts run out to the rear wheels, 
with pinions which mesh on the 
inside of large gears keyed to the hubs. 
The ratio of gearing is 1 to 12. The differential 
gear takes care of the curves, putting the motive power on the out- 
side wheel in all turns, and is made necessary by the fact that only 
one motor is used on the vehicle. The cylinder enclosing the gear is 
used as a drum for the brake, two small friction clutches grasping it 
when the brake lever is thrown, and releasing automatically when the- 
pressure of the operator’; foot is removed. The bearings are self ad- 
The gears run in 


provided 


justing and lubricated by means of grease cups. 
vaseline. 

The field frame of the motor is 4% inches wide and has four coils, 
which are wound separately, set in the field frame and held by 
triangular wooden wedges. The connections for the armature and’ 
field are made at the top of the field coils, the wires coming in 
through a special waterproof joint. 

The armature, as has been stated, is mounted on a hollow shaft, 
at one end of which is the commutator and at the other the differ- 
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ential gear box. The armature is of the Siemens type with a core 


built up of insulated iron stampings. The coils are wound on 
wooden forms and are slipped in place easily. The brushes stand 
go degrees apart and are two in number, supported by being at- 
tached to the inside of the motor casing. The brake shoes or 
clamps are fastened in a similar position on the inside of the other 
half of the casing. 

The entire motor is 11 inches in diameter and weighs 180 pounds 
complete, including its supports. It is series wound and planned to 
take 22 amperes at 85 volts as its largest current when making a 
speed of 600 r. p. m. The maximum speed, however, is 1400 r. p. 
m., when the field is shunted. This will require 12 to 14 amperes 
and will give a speed to the vehicle on a level, average road of a lit- 
tle better than 14 miles an hour. In normal use the field does not 





FIG, 3.—SUPPORTS AND GEARING OF MOTOR. 


reach saturation. This enables the motor to do economical work on 
a bad road or climbing grades. After one hour’s continuous run on 
maximum current, the temperature of the field and armature has 
been found not to exceed 70 degrees C. above the surrounding air. 
This motor is known as type H, of the American Vehicle Company. 
The storage battery which supplies the current is one of the most 
interesting parts of the vehicle. It is known as the standard battery 
of the American Electric Vehicle Company, and is covered by 
patents granted to Mr. H. G. Osburn, engineer of the company. 
Naturally, it is built to give the greatest amount of output with the 





FIG. 4.—CONTROLLER AND SWITCH. 


least amount of weight, and is made both cheaply and quickly, yet 
proving efficient in use. A battery ordinarily lasts a vehicle from 
14 to 2 years, and the cost of replacing the positive plates at the 
end of that time is far less than the sum which would have been 
required to keep a horse shod. 

The lead grids for the positive plates are stamped in presses into 
a network of metal admirably adapted to hold the active element, 
and at the same time to furnish a connection to all parts of it. The 
plate is formed from a thin sheet of rolled lead. Rows of small 
square holes are punched into the lead; diagonal cuts are then made 
from the corners of the holes, and the flap thus formed is turned at 
right angles to the surface of the plate, thus forming a series of 
pockets for containing the active material. The thickness of the 
completed plate is thus equal to the sum of the thickness of the lead 
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and the pockets formed by the portions turned at right angles. The 
opposite faces of the upturned portions form the side walls of adja- 
cent pockets, while the greater portion of the edges are brought into 
contact with the active material, the only portions of the plate thus 
not in contact being the side edges of the sections This insures a 
maximum amount of surface to the active material, therefore result- 
ing in a maximum rate of discharge for a given weight. After the 
grids are stamped, a mixture of finely divided lead and lead oxide is 
placed in them under heavy pressure. They are then formed. The 
positive plates are separated from the negative plates, in making up 
the cells, by thin pieces of wood, sawed in cross directions so as to 
form small gratings These wooden insulators are treated chemically 
and made water and acid proof, so that they closely resemble vulcan- 
The completed cells are held together with rubber clamps and 


ite. 





FIG, 5.—FIELD COILS. 
put in hard rubber jars closed at the top except for small openings. 
Diluted sulphuric acid is the electrolyte. 

The cells for the “runabout buggy” are 42 insnumber, each of the 
go-ampere-hour size. In estimating ampere-hours. the American 
Electric Vehicle Company calculates the ‘capacity as discharged in 
5 hours, instead of 10, as is more usual. On a ten-hour discharge 
the capacity of the cells exceeds 100-ampere-hours! The plates 
for the 9o-ampere-hour cell are 3. inches: wide. ‘and: 734: inches 
high to the top of the active matter.,.Thefe:are nine. positive and 
ten negative plates in each ‘cell, the whole cell being 434 inches thick. 
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FIG, 0.—DIAGRAM OF CIRCUITS. 


The weight of the completed cell is about 12'%4 pounds, and with the 
The entire battery weighs 660 pounds. 

A cell after charging has a potential of 2.205 volts. It is safe to 
discharge it to 1.8 volts, though this is seldom done. In practice, 
the complete battery has a voltage, on leaving the charging station, 
of 921%4, which drops on the road to 86 to 89 volts during three 
hours’ use. After that it usually goes still lower. The motor, as 
stated, takes current at the rate of from 1014 to 14 amperes in or- 
dinary running. It is claimed that a laboratory test of the cells 
showed only to per cent. loss of charge after standing idle three 
What the battery will really do on the: road is given later 
in the report of an expert test. 

The wiring of the vehicle is cleverly arranged in the carriage 
body so as to be both concealed from view and easily accessible. By 


electrolyte, 15 pounds. 


months. 
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the method of installation used, the batteries can be charged in the 
vehicle without damage, since the wires and controlling devices are 
entirely protected from the acid fumes. Four leads go from the 
motor to the controller, that number being necessary to give a re- 
versed current in the armature when it is desired to back up. An 
electric light in the centre of the dashboard and an electric gong are 
connected directly with the battery. A combination volt and am- 
meter is put just in front of the dashboard. A resistance, the con- 
troller and a reversing switch are all located under the seat, in front 
of the battery and easy of access. 

The switch and controller are simple and durable in construc- 
tion. The switch has an interlocking arrangement with the con- 
trolling lever so that the lever must be locked in an upright, or no- 
current, position before the key can be removed. This arrange- 
ment is especially valuable in charging, since it prevents mistakes, 
and also makes it impossible to reverse the current when the con- 
troller is turned on. When the controller lever is upright and the 
switch is open, the key can be removed and carried in the pocket, 
thus guarding against the use of the vehicle while the operator is 
away. Reversing the direction of motion of the vehicle needs but the 
touch of the hand. 

The controller is designed for 5 speeds, approximately 3%, 5, 8, 
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12 and tq miles an hour. The first step of the controller handle 
puts two rows of the battery in parallel and the resistance in series 
with the motor circuit. The second cuts out the resistance. The 
third leaves the batteries still the same but puts a portion of the re- 
The fourth step puts all 


The last step puts in 


sistance in shunt across the field terminals. 
the batteries in series and cuts out the shunt. 
the shunt again. 

When the controller handle is in the upright, or no-current posi- 
tion, the connections are ready for charging the batteries. In 
the charging circuit is placed a cut-out that shuts off the current 
when the latter gets as weak as 214 or 3 amperes. A fuse wire is 
added for protection in case of a shortcircuit. A three-step regu- 
lating device is connected to the resistance in the buggy, and three 
different values of current are available for charging purposes. 

Mr. G. W. Knox, electrical engineer of the Chicago City Rail- 
way Company, recently made a test of the merits of the “runabout 
buggy” of the American Electric Vehicle Company. The feature of 
his investigations was a record-breaking test run which he made in 


a “runabout buggy,” in which, with 48 cells of an 80-ampere-hour 
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type of battery, he covered 61.5 miles on one charge, and decided 
the battery was certainly good for several miles more. Following 
is an extract from his report of the trip. 

“The day was clear, but with a heavy shifting head wind which 
ran as high as 30 to 35 miles an hour. More than three-quarter of 
the distance of the run was against the heayy head wind, retarding 
our progress very materially, and, of course, increasing the power 
consumption greatly uver and above normal conditions. 

“The roadway run upon was about two-fifths of the distance as- 
phalt, the remainder being principally macadam, with some brick, 
granite and wood blocks. The road was quite uneven and rough in 
many places, and we had about 20 grades to ascend, ranging from 
114 per cent. to 3% per cent. 

“The vehicle complete, with batteries, motors and balance of 
equipment, weighed 1125 pounds. In the carriage besides myself 
was a man weighing 209 pounds, our combined weight being 375 
pounds, thus making the total weight of the vehicle, equipment and 
load 1500 pounds. The current consumption in making a start from 
a dead standstill was at a maximum of 35 amperes, the throw of the 
ammeter needle showing 10, 20 and 35 amperes; the most of the 
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8 AND 9.—DETAILS OF STORAGE BATTERY. 


starts, however, represented 10, 15 and 25 amperes throws. 

“The maximum running current against the strongest gusts of the 
high head winds was 18 amperes. The average running current was 
about 12 amperes, but at times ran as low as 10 amperes. The cur- 
rent consumption in ascending the heaviest grades—3™% per cent., 
from 200 to 300 feet long—was 15 amperes. 

“At the start of the run the odometer registered 18 miles. At the 
finish it registered 79.5 miles, making a run of 61.5 miles. I will 
state here, that upon examining the odometer at the conclusion of 
the run, I found that it would occasionally fail to register; and there 
was undoubtedly a greater distance gone over than was registered 

“The speed of the vehicle at the end of the run was at a good rate, 
and had not decreased more than 25 per cent., and I believe from 5 
to 8 miles more could easily have been gotten out of the batteries 
before they might have been considered run out. The voltage of the 
48 cells at the conclusion of the run was 97%, thus showing per cell 
2.03 volts, which represents a drop from initial votential of each 
cell of but .09 volts, which is certainly a very low reduction from the 
initial considering the amount of work accomplished.” 
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Tue American Electric Vehicle Company, which is a pioneer in 
the automobile field, is now engaged in the manufacture of 50 of the 
“runabout buggies” and 30 assorted vehicles of other types, prin- 
cipally delivery wagons. The officers of the company are: President, 
C. J. Richards; vice-president and general manager, C. E. Corri- 
gan; secretary and treasurer, A. H. Gilbert; chief engineer, H. G. 
Osburn; designing engineer, Korsten Knudsen. 
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CURRENT NEWS AND NOTES. 


NEW YORK POLICE.—In his annual report, Chief Devery has 
recommended that steam launches be substituted for the naphtha 
launches now in use; that private police telephone lines be established 
in the borough of Queens, and that in all precincts separate direct 
telephone lines be provided. 





STATUE OF HELMHOLTZ.—A statue or monument in honor 
of Prof. von Helmholtz has been unveiled in front of the University 
of Berlin. The Emperor of Germany was present. The U. S. A. was 
represented by Mr. J. B. Jackson, of the American Embassy, a friend 
ot Helmholtz, and by Prof. Stiles, who represents the United States 
Department of Agriculture. 

BEAUTIES OF THE GERMAN LANGUAGE.—Otur esteemed 
contemporary, L’/udustrie Electrique, which occasionally indulges 
in humorous notes, contains the following: “Synthetic languages are 
convenient, but they sometimes lead to curious results. Thus an 
automobile in German is designated by a very consonant and plain 
word. Here it is in all its simplicity: Selbstfahrdroschke.” 

ATTACHMENT FOR’ ELECTRICAL RECORDING  IN- 
STRUMENTS.—A patent was issued June 13 to Mr. Joseph Wells, 
of Niagara Falls, for a means to eliminate the friction between the 


stylus and paper of recording instruments, and also prevent sticking: 


of the stylus to the record paper. An electromagnet energized by 
alternating or pulsating currents is located with reference to the 
recording mechanism, so as to impart mechanical vibrations to the 
recording stylus, or to the support for the paper. 


ENGLISH ENGINEERING CONFERENCE.—The second bi- 
ennial engineering conference of the English Institution of Civil 
Engineers was held June 7 under the presidency of Sir W. H. 
Preece, K. C. B., F. R. S. Among the papers read which were re- 
ceived with particular interest was one by Mr. H. F Parshall on 

admitted the 


traction. In the 
backwardness of England in modern electric traction and frankly 
acknowledged that they had much to learn from America. A visit 
was made to the Siemens works, where there was a reception pre- 
sided over by Sir W. H. Preece. Among the Americans present 
were Prof. R. B. Owens, Mr. W. J. Johnston and Mr. E. H. John- 


son 


electric discussion, the speakers 


ALTERNATING CURRENT ELECTRIC RAILWAY.—A 
patent was granted June 13 to Max Deri, of Vienna, Austria, for an 
electric railway system which permits, without the employment of 
rotary transformers, the utilization of single-phase and polyphase 
alternating currents to advantage in electric railway traction. On one 
axle of a car there is an alternating current motor, and on the other 
a direct-current shunt-wound machine in combination with a storage 
battery. The alternating current motor takes current from the line 
at speeds most favorable to its economical operation, during which 
time the direct current machine is driven as a dynamo and charges 
the storage battery. In starting and at slow speeds, the direct- 
current machine takes current from the battery and operates the 
car, the alternating current motor being disconnected from the line. 
When running on an up grade both the direct and alternating cur- 
rent machines may operate. 


Y. M. C. A. ELECTRICAL CLURB.—The current issue of Men. 
the organ of the Young Men’s Christian Association, contains an ar- 
ticle by Mr. George *A. Damon, giving an interesting account of the 
electrical club which is conducted in connection with the Y. M. C. A. 
of Chicago, and of which Mr. Damon is the director. This club is 
composed of about sixty young men, and one of its prominent fea- 
‘ures is an electrical laboratory comprising apparatus worth nearly 
$1,000. To properly use this apparatus two courses in laboratory 


work are given in the evening, such courses forming. part of the 
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work of two electrical classes. Between April and June a series of 
ten weekly meetings are held, which are devoted to practical talks by 
electrical experts, to visits to the most interesting electric plants 
about the city, or to open discussions on timely electric topics. Twice 
a year the club gives an entertainment electrical in character, and 
once a year there is a banquet with special electrical features. The 
latest enterprise of the club is in the collection of a circulating library 
of practical electrical books. 

SELF-COOLING CONDENSERS.—A paper read May 6 by Mr. 
Thomas K. Wilkinson before the Colorado Scientific Society of Den- 
ver, on the “Self-Cooling Condenser,” gives some figures concerning 
the cost of installing a condenser of this type, of a capacity sufficient 
to condense the exhaust from two 500-hp engines. The basis of the 
estimate is on the supposition that the engines will exhaust 24,000 
pounds of steam per hour. The apparatus consists of a tower 18 feet 
in diameter and 30 feet high, installed in place complete with suction 
tank distributor, all piping in the tower, circulating fan, driving 
pulley, belting and fan engine or electric motor; one condenser of 
the jet type with combined steam cylinders, the exhaust steam con- 
nection being 18 inches, the injection 10 inches and the discharge 12 
inches; a supplementary feed water heater to receive the exhaust 
steam from the condenser pump and small fan engine; all necessary 
fittings and wrenches. The entire cost of the above-described ap- 
paratus is quoted at $8300. It was guaranteed that this apparatus 
would be capable of maintaining a vacuum of not less than 22 inches 
and from 22 to 26 inches, under all but the most unfavorable condi- 
tions of weather. 


RULES FOR AUTOMOBILES have been adopted in France to 
secure safety to passengers, pedestrians and other vehicles. These 
require that the operating mechanism, steering gear and brakes meet 
the approval of an inspection board, and are, in brief, that: Each 
vehicle must bear the maker’s name, the type of machine and the 
number of vehicle in that type, also the name and address of the 
owner. No one shall drive the automobile who is not the holder of 
a certificaté of capacity from the prefect of the department in which 
he resides. The driver of an automobile must always have the regu- 
lator of the speed well in hand. In case of narrow or crowded thor- 
oughfares, the speed must be reduced to a walking pace, and in no 
case must it exceed 18% miles in the open country or 12% miles an 
hour while passing houses. Racing is allowed, provided authoriza- 
tion is obtained from the prefect and the mayors are notified. In 
racing speed of 18% miles an hour may be exceeded in the open 
country, but in passing houses the maximum of 12% miles must not 
The approach of an automobile must be signaled by 
means of a horn. Each automobile must be provided with two side 
lights, one white and the other green. 


be exceeded. 


SAFE AND BURGLAR ALARM SYSTEMS.—Among the 
patents issued June 13 are four on safe and burglar alarm systems, 
of which two are issued to Clyde Coleman, of Chicago, one to 
Henry O. Megaard, of Chicago, and the other to Henry F. Freed, 
of. Harrisburg. The Coleman patents, which relate to the “barrier” 
system of protection, are voluminous, one containing 4 sheets of 
drawings and 22 claims, and the other 3 sheets of drawings and 19 
The first mentioned relates to a closed-circuit system with 
balanced relay or galvanometer in which there is provision for per 
mitting the door of the guarded structure to be opened and ‘closed 
during business hours, the main circuit remaining closed and protect- 
ing other structures. Means are provided for indicating during the 
day. when the door circuit is open, the condition of the system, so 
that any variation from the normal may be detected and remedied 
before the system is adjusted for the night. 


claims. 


The alarm devices are 
disposed in a protected housing, which may be located in an exposed 
place or in an office, police station, etc., or even within the guarded 
structure itself; and means are provided whereby such devices may 
he tested from the guarded structure end of the system or other 
point. Means are also provided for continuing the operation of the 
alarm mechanism when once it is set in operation, even though the 
The 
other Coleman patent relates to further details of the above system. 


The Megaard patent also relates to the “barrier” system of protection, 


main or controlling circuit be restored to normal condition. 


and provides means for obviating some faults to which, it is claimed, 
the usual curtain “barrier” system is subject. The Freed patent 
relates to an electrical attachment to a safe lock and locking bolts 
whereby an alarm is sounded should the lock or door be tampered 


W ith. 
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THE BRITISH PACIFIC CABLE,.—An invitation has been sent 
to the governments of the Brit’sh Colonies interested in the pro- 
posed Pacific cable to appoint delegates to discuss the matter further 
with the Colonial Secretary and the Chancellor of the Exchequer. 
The mode of raising the necessary capital and the manner of con- 
struction and control of the cable are to be considered. 


MOTORMEN WANTED IN COREA.—Mz. H. B. Bostwick, 
chief engineer of the syndicate which is constructing the first street 
railway in Seoul, the capital of Corea, has sent to San Francisco for 
10 or 15 experienced motormen and first class electrical engineers to 
go to Corea immediately. The motormen will be supplied from San 
Francisco. Their wages have been fixed at $70 per month. 





HORSE-POWER STORED IN ALUMINUM.—Dr._ Gold- 
schmidt, who invented that interesting little furnace which has been 
referred to a number of times in our columns, in which aluminum is 
used as a fuel, stated in a recent lecture that to produce one kilogram 
of aluminum one horse-power is required for about 40 hours. If one 
kilogram of aluminum is consumed in one of his furnaces in less 
than a minute, the energy produced represents about 15,000-hp. 


ARC LAMP CARBON.—A patent issued June 13 to Daniel Ba- 
con, of New York, describes an arc lamp carbon having a longitu- 
dinal groove extending inwardly as far as the limit of the crater 
which will be formed during the use of the carbon, but not to the 
centre or axis of the carbon. It is claimed that by means of such a 
groove, the size of the crater can be fixed, and thus for a given cur- 
rent and a given depth of groove, the time of burning of the carbon 
may be accurately fixed. 


AN ELECTROLYTIC LAMP.—A patent issued June 13 to Mr. 
William E. Irish, Cleveland, O., describes a form of electrode of 
high conductivity, which is initially heated by an arc formed between 
an envelope of less conductivity. A core of refractory material, such 
as one of the oxides of the rare metals, is surrounded by carbon. The 
cores of an upper and lower electrode touch each other at all times, 
and are heated by the arc forming between the carbon envelope, thus 
becoming conductive, which cuts out the arc. The current will then 
continue to flow through the core, and thus maintain its incan- 
descence and conductivity. 


ANNUAL EXHIBITION AT SPRING GARDEN INSTI- 
TUTE, PHILADELPHIA.—The annual exhibition of the work of 
the day classes at Spring Garden Institute, of Philadelphia, was 
held last week. The electrical section, which was under the charge 
of Mr. C. Walton Swoope, was of more than usual interest. The 
Marconi system of wireless telegraphy was experimentally demon- 
strated by firing a cannon located 35 feet from the transmitter. The 
Wehnelt electrolytic interrupter was shown, and also the new Cald- 
well thermal interrupter. One of the most interesting exhibits was 
that of a Nernst lamp in operation. A series of experiments was 
shown, illustrating alternating current induction phenomena by 
means of the Elihu Thomson apparatus of spheres, disks and rings. 
The waterpail electric forge was a popular attraction as well as a dis 
play of magnificent discharges from Leyden jars connected with a 
specially constructed transformer. 


MULTIPLE-CELL STORAGE BATTERY.—In a patent issued 
June 13 to Leonard Paget, of New York, a storage battery is des- 
cribed consisting of a number of cells in one containing vessel. The 
containing vessel is of non-conducting material, and in it, equally 
spaced, are a number of grid-like frames, also of non-conducting 


material, which form a support for the active material. These 
frames may be of any suitable non-conducting material which 
will not be injuriously acted upon by the current. or elec- 
trolyte, such as hard rubber or celleloid, but are preferably 
made of an elastic non-conducting material such as well vul 


canized soft rubber to permit the expansion of the active material 
and to hold it properly during expansion. The active material is 
placed in the frame on each side of a central perforated web or grid, 
and when formed one side of this frame electrode becomes the posi 
The electrolyte, of sul 
phurie acid, is held by an material, such 
The terminal elements are of but one polarity, and to these 


tive and the other the negative element. 
absorbent as tripoli or 
pumice. 
lugs are connected, by means which current is conducted to a4 
from the battery. 
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IS WIRELESS TELEGRAPHY DANGEROUS#?—The rather 
startling statement comes from Europe that the signalling across the 
channel by Marconi’s apparatus may have caused shipwrecks. It is 
suggested that the Hertz waves as they pass through space may act 
on the compasses of vessels and cause the helmsman to alter his 
course unwittingly. A ship recently lost in the Channel was so 
badly out of her course as to make her position difficult to account 
for as being due solely to an error of the captain. The wreck took 
place just at the time when signals were being sent from the coast of 
Calais with Marconi’s apparatus. It is stated also that the captain 
of the Ibis, a boat belonging to the French Navy, made some obser- 
vations with a view to determining what effect the signals had on his 
ship’s compass, and that he reached the conclusion that the effect 
was noticeable. The adove we abstract from our Italian contem- 
porary, L’Eettricita. 


EXPORTS OF ELECTRICAL MATERIAL FROM NEIlV 
YORK.—The following exports of electrical material, etc., are from 
the port of New York for the week ending June 13: Africa, 5 pack- 
ages electrical material $788; Argentine Republic, 2 cases electrical 
material $48; British East Indies, 8 cases electrical material $48; 
British West Indies, 43 packages electrical material $873; Barcelona, 
16 cases electrical material $250; Brussels, 7 cases electrical material 
$400; Brazil, 24 packages electrical material $1718; British Australia, 
13 cases electrical machinery $398; British possessions in Africa, 105 
packages electrical material $45, 2 crates electrical machinery $50; 
Cairo, 4 packages electrical material $433; Cuba, 22 packages elec- 
trical material $393; Copenhagen, 3 packages electrical material $63; 
Dublin, 1 package electrical material $26, 27 reels cable $10,568; 
French West Indies, 1 case electrical material $13; Glasgow, 3 cases 
electrical machinery $360; Hull, 16 cases electrical material $1748. 
63 packages electrical machinery $1500; Helsingfors, 1 case electrical! 
material $18; Hamburg, 92 packages electrical material $6786; Live: 
pool, 10 packages electrical material $394; London, 17 cases electrical 
machinery $416, 43 packages electrical material $1400; Mexico, 67 
cases electrical material $976; Milan, 1 package electrical machinery 
$57; New Zealand, 4 cases electrical material $80; Porto Rico, 4 
cases electrical material $165; Rotterdam, 4 cases electrical machin- 
ery $65; Southampton, 16 packages electrical material $2635, 20 cases 
electrical machinery $320; Venezuela, 11 packages electrical material 


$158; Warsaw, 4 packages electrical material $72. 


EXPOSITION ILLUMINATION.—The remarkable progress 
made toward success by the Greater America Exposition to be held 
in Omaha from July 1 to Nov. 1 this year, is stimulating all the 
various departments in the organization to excel in as great a de 
gree as possible the success of the Trans-Mississippi Exposition held 
in the same city last year. The electric department shares this senti 
ment, and has already replaced the greater part of the material 
taken down last year. It is intended to increase the quantity of light 
on the grounds considerably, and yet, at first, the way to increase it 
did not seem clear, since the quantity of power available was limited 
by the capacity and location of the boilers already in place. How 
ever, since the local city lighting plant has come forward with an 
offer to take care of the Midway commercial incandescent lighting. 
and all of the are lights on the grounds, this difficulty has been re 
moved, and the plant is able to furnish for decorative lighting 370 
kw more current than last year. The engines used this year will be 
three Westinghouse compound, 375-hp each; one 250-hp Ball auto 
matic high-speed; one 350-hp Atlas Corliss, and one 200-hp Arming 
ton-Sims high-speed. The generating equipment will consist of Gen 
eral Electric generators as follows: Two 180-kw A. C., 125 cycles: 
four 120-kw A. C. generators; two 75-kw, D. C. 500-volt generators. 
and one 125-light Brush are machine, four-circuit. All of the cur 
rents in the Grand Court and Bluff Tract, where overhead wires 
would be unsightly, will be delivered by means of underground lead 
covered cable, furnished by the Safety Insulated Wire & Cable Com 
pany, New York, of which cable@here is approximately 15 miles. 
The arc lamps furnished by the local electric company will be of the 
alternating series enclosed type, and current for them will be con 
verted by means of General Electric transformers of 100 lamps ca 
This system of alternating arcs isa new departure in expo 
s‘tion lighting. The boilers used will be the same ones in service 
last year. The battery consists of four 500-hp and two 250-hp 
Morrin Climax water tube boilers, carrying steam at a pressure of 
The piping and fitting necessary is extra heavy and 


pacity. 


130 pounds. 
cleverly arranged. 











JUNE 24, 1899. 
[LETTER TO THE EDITORs. 


Early History of the Electric Railway. 


To the Editors of Electrical World and Engineer: 

Sirs:—I was much interested in the article in your paper of June 
10 relative to Edison's early work in electric railways. It recalled to 
my mind some of my early efforts to interest others in my own work 
in those days. I happen to have at hand copies of a few of the hun- 
dreds of letters which were written in connection with my early 
efforts and enclose you same. Just note my prophecy in my letter of 
Oct. 27, 1883, when writing to C. B. Holmes, of Chicago, so widely 
known at that time in street railway circles. Before 1893 the horse 
had gone, and we know that attempts were being made to operate 
the steam roads. In 1882 and 1883 I tried to interest Elkins and 
Widener and Kemble here in connection with the Chestnut and Wal- 
nut Street railway line. My inventions were adopted on that line 
in 1892. These few letters show at least the strong interest I felt in 
the future of electric railroading, especially for street service. I re- 
call that on June 16, 1883, your paper published an article relating 
to my inventions in this work. I have the satisfaction of knowing 
that my ideas of the future of this work were correct. 

Philadelphia, Pa. R. M. Hunter. 

| The correspondence to which Mr. Hunter refers is printed in 
pamphlet form and consists of letters dating from March 9, 1883, 
to Noy. 19, 1885, and bearing the signatures of Mr. Hunter and 


various persons whose interest he endeavored to enlist in the raising 
of capital. 


In a letter to Mr. C. B. Holmes, president of the Chicago 








DYNAMOS, MOTORS AND TRANSFORMERS 

Testing Dynamos.—Mr. Fischer-Hinnen, who is quite an authority 
on dynamo construction, contributes a long communication in the 
Elek. Zeit., June 1, in connection with the recent discussion in that 
journal. He gives the results of practical experience in testing all of 
the machines made b; a certain company. He has found that the 
friction loss at a constant speed increases quite rapidly with the ex- 
citation and he attributes it to the side pull on the armature due to 
slight eccentricity. To show what this pull amounts to, he applied 
Maxwell’s formula and the result showed that this magnetic pull can- 
not be neglected, especially in large machines. He gives a formula 
for the total no-load loss at constant speed, but it does not seem to 
be in a practical form. The effect of the magnetic pull on the bear- 
ing friction is especially noticeable in starting the machine; it took 
6.2 kg applied by the belt to start the machine when not excited and 
20-kg when it was excited; in a larger machine it was 20 in the first 
case and from 40 to 90 in the second. In general he believes it can be 
assumed that the friction coefficient, considering the magnetic pull, 
will be about 8 to 10 fold at the start, as compared with that at the 
normal speed; this he suggests is made with street railway motors. 
He does not agree with the recent statements of Liebenow and states 
that according to his own experience the friction coefficient varies be- 
tween 0.038 and 0.06 with a surface speed of 2 to 2.5 meters. The 
losses due to hysteresis and Foucault currents, increase quite rapidly 
with the load. He gives the formulas for the hysteresis loss, and the 
Foucault currents in the iron and copper, which he uses in calculat- 
ing machines and which he states give results agreeing quite well 
with the results of tests. In conclusion he gives some formulas and 
data concerning the loss in brushes, showing that in the determina- 
tion of the efficiency of a dynamo this loss cannot be neglected. With 
normal machines from 100 to 125 volts the losses will be about as 
follows: for metallic brushes the loss by the Joule effect is 0.4 to 1.2 
per ‘cent. and that due to friction 0.2 to 0.5; with carbon brushes 
these figures are 1 to 2 per cent. and 0.5 to 1 per cent. The loss will 


be least when these two losses are equal and on this he basis simple 
formulas giving the best cross-section of the brushes and the least 
loss in the brushes. 


For a surface speed of the commutator, equal to 
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City Railway Company, Mr. Hunter says: “I think that in less than 
ten years, electric railways will be the system of locomotion on all 
small and medium-sized trams and railways, and may be adopted on 
large railways to a considerable extent.’ In another letter, dated 
Oct. 10, he says: ““You may depend upon it, it will be a larger thing 
than the telephone ever was or ever will be.” In another he claims 
that his system for electric railways is the only practical one for lung 
distances or for street cars when a large number of cars are run. In 
another he says that he has practically 125 to 150 inventions relative 
to circuits, roadbeds, generators, motors, regulators, signals, etc., 
for electric railways. In a letter to a London correspondent Mr. 
Hunter asks $2,000,000 for the use of his inventions in all Europe. 
In this letter he states that the only expense would be for the rail- 
way motor, the size of which will be dependent upon the weight of 
the car and load, and grade of roadbed, and adds that a machine 
selling on the market for $250 to $300 could be made for $50, while 
the motor connections would cost but a trifle. 

Even the year 1883, the earliest date of the Hunter letters, is, how- 
ever, rather late in the early history of the electric railway upon 
which to base a prophecy as to its practicability. As early as 1879 
Siemens & Halske operated an experimental third-rail railway line 
500 meters long, at the Berlin Exhibition of that year. In 1881 the 
overhead conductor electric railway of the same firm divided honors 
at the Paris Electrical Exposition with the Edison system of incan- 
descent electric lighting. On May 12, 1881, the Lichterfeld line in 
Germany was opened to traffic, and in 1883 we read that the road up 
to that time had been operated without a single day’s interruption. 
In 1881 the commercial operation of the Berlin-Charlottenberg road 
was also begun. In 1883 the road at Brighton, England (1 mile) and 
that at Portrush, Ireland (6 miles), were opened to traffic.—Epbs. | 
















8 meters per second, the total brush loss will be at least about 0.8 
to I per cent. for metallic brushes, and at least 2.5 to 3 per cent. for 


Elek. Zeit., June 1. 


Friction Losses in Dynamos.—In a long article by Dettmar which 
is begun in the Elek. Zeit., June 1, he discusses in some detail the 
question of friction losses about which there has been some discus- 
sion in the reecnt numbers of that journal. He claims that the loss 
of work in friction is not proportional to the speed but increases 
rapidly with it; he refers to the sum of all the various friction losses 
in a dynamo; this difference is not due to the effect of air friction, 
but is really an increase in the frictional coefficient, which is vari- 
able. He discusses the three methods of measuring the losses in 
dynamo. The first by means of a calibrated motor, the second by 
running the machine as a motor unloaded, and the third by driving 
it up to speed and then letting it run down without doing any other 
work than overcoming the friction; the second method was described 
in his article noticed in the Digest April 8. The first method is not 
satisfactory unless the motor is directly coupled and not greatly 
loaded; it is of use when no convenient source of current for the 
other methods is at hand. The second method is simple and exact 
and the third involves difficulties in its application to determining the 
losses in absolute values, owing to the necessity of having to know 
such quantities as the moment of inertia, but it is a very convenient 
one for determining relative values, that is, for finding the condition 
of the bearings at any time; sometimes the two methods can be com- 
bined to advantage, one of the first two being used for determining 
the absolute values which are then used with the relative values de- 
termined by the third method. The latter he discusses in some de- 
tail, giving the equations. He suggests in place of a tachometer 
which absorbs too much power, to use a voltmeter for determining 
the speed, measuring the voltage due to the remnant magnetism, hav- 
ing first calibrated the voltmeter at some known speed; in other cases 
a revolution counter like a bicycle cyclometer can be used. Extended 
tests are described to determine the laws governing the friction 
losses, they were made with a shaft so as to eliminate air friction. 
The first law which he formulates is that at constant bearing tem- 
perature and specific pressure, the friction coefficient and therefore 


carbon brushes.—FISCHER-HINNEN. 
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the loss of energy due to the friction, increases with the 1.5th power 
of the surface speed; the nature of the oil changes the absolute, but 
not the relative values. There is a variation of this law but it refers 
to speeds much lower than those occurring in practice in connection 
with dynamos. The exponents vary between 1.3 and 1.55, the 
former for small and the latter for large machines; for the bearing 
friction alone they lie between 1.4 and 1.6. The second law is that 
at constant temperature and surface speed, the friction loss is in- 
versely proportional to the specific pressure and therefore the loss 
of work is independent of the pressure, as long as it is lower than 
30 to 44-kg per sq. cm. The product of the friction coefficient and 
the specific pressure is a constant for all speeds and therefore the 
friction loss is the same when the machine is driven with a belt as 
when run unloaded, and is independent of the tension on the belt, 
provided it does not exceed the pressure above mentioned. The 
product of the temperature and the friction coefficient is shown to be 
a constant, from which follows the third law, that at a constant spe- 
cific pressure and constant surface speed, the friction coefficient is 
inversely proportional to the temperature of the bearing and there- 
fore the loss in energy is inversely proportional to the temperature. 
The friction coefficients are therefore dependent on the surface 
speeds, the specific pressure, and the temperature. The tempera‘ure 
of a bearing does not become constant until the machine has been 
run about 4.5 hours and any friction tests made before such a run, 
will not give the proper values and involve a correction which may 
be quite appreciable. In the next portion he intends to give the 
formulas for the predetermination of the friction losses.—DETTMAR. 
Elek Zeit., June 1 

Transformer Cores.—In a short article by Mr. Scott in the Lond. 
Elec., June 2, he summarizes briefly the causes of the variation of the 
hysteresis effect in transformer cores and draws some practical con- 
clusions. As is already known the iron losses increase with the 
time, part of which is due to long continued overheating; in one test 
by Roget, for instance, it was found that by keeping a fair sample of 
iron for several days at a temperature of 160° C, the hysteresis was 
trebled. The stresses and especially a pressure on the core plates, 
also tend to increase the hysteresis loss; for instance, Mordey found 
that at 1500 pounds per square inch there was an increase of 21 per 
cent. in the core loss while on removing the pressure the loss came 
back to its original value. Parshall also found that increasing the 
pressure to 2200 pounds per square inch on a good sample, raised 
the hysteresis from 0.55 watts per pound at 100 cycles and 3700 lines 
per sq. cm. to 0.84, which is an increase of 53 per cent. In building 
up transformer cores it is usual to tighten the bolts as much as pos- 
sible in order to get as much iron as possible into the space and to 
prevent noise. This, however, is now shown to be wrong practice, 
as it puts a pressure on the iron; care should be taken that only 
such stresses are used as are absolutely essential to good mechanical 
construction. Punching out the discs he considers a very objection- 
able method and he prefers cutting or guillotining.—Scotr. Lond. 
Elec., June 2 

REFERENCES. 

[ficiency of Dynamos.—An_ article describing briefly various 
methods of measuring the efficiency and concluding with some meas- 
urements which he made with a small machine.—WeErRNER. Elek. 
Ans., May 21. 

Variable Speed Induction Motors.—A translation in abstract with 
a number of curves, of the article noticed in the Digest, Dec. 3.— 
NiETHAMMER. L’Eclairage Elec., May 27. 

Armature Windings.—A correction of a statement in Arnold’s 
book, concerning the question of the number of coils and whether 
the number must be odd or even.—Empe. Elek. Zeit., May 25. 


LIGHTS AND LIGHTING. 

L’Ind. Elec., May 25, abstracts these figures more briefly and adds 
that the consumption per candle-power shows that the enclosed arc 
has no gain in efficiency over incandescents of 3 watts per cp. 

Train Lighting in Great Britain.—A short article on what is known 
as the Stone system, invented by Gill, and which seems to be the one 
which is used most largely in England; one line has 300 coaches 
fitted with electric lights, another 350 and several others about 200: 
the system is said to be in use on more than 100 railroads, including 
several in America. The essential feature is that a dynamo is placed 
underneath the carriage and is driven from the wheel axle: it is 
claimed that no matter what the variation of the driving speed, the 


dynamo always runs at a fixed speed, which is accomplished by 


mounting the dynamo so that it is suspended on links, free to swing, 
the pressure of the dynamo exerting a pull on the belt: when the 
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speed of the train increases, the greater pull on the belt draws the 
dynamo toward the driving pulley and this causes the belt to slip, 
so that the armature revolves at a normal speed; the greater the 
speed of the car, the greater the slip of the belt. The result of some 
tests made by Prof. Slaby, of Berlin, are given. In connection with 
the dynamo there are two batteries of accumulators so that one can 
be charged while the other is running the lights. A centrifugal gov- 
ernor automatically switches the lamps from the batteries to the 
dynamos. No noticeable increase in coal consumption due to the 
power used to drive the dynamo, could be found. According to a 
laboratory test a half pound of coal per train mile on a train of 10 
coaches would be the increased coal consumption. The increased 
first cost over a gas plant is somewhat over 50 per cent., but the 
operating costs are claimed to be very much in favor of electricity. 
The cost of the electric system including all expenses is given as 
0.294 cents per hour for a 16-cp lamp while the oil gas would prob- 
ably cost 0.418 cents per 8-cp lamp.—Suorey. Cassier’s Mag., June. 


REFERENCES. 

Nernst Lamp.—The recent paper of Nernst is reprinted in full in 
the Elek. Anz., May 14, and in the Zeit. f. Beleucht, May 20. The 
former journal also contains the introductory remarks of Rathenau 
and the concluding remarks of Dr. Ochs. An abstract of the paper 
has already been referred to in the Digest. 

Incandescent-Arc Lamps.—A short illustrated article with this title 
describing with illustrations some of the older forms of lamps in 
which both the arc and the incandescent principle are combined.— 
GRUENWALD. Elek. Anz., May 7. 

TRACTION, 


Jungfrau Railroad.—A short note stating that the successors to the 
late Mr. Guyer-Zeller, who was the projector of this interesting 
mountain railroad, have decided to continue the construction of 
the railroad to the Eiger station and then to terminate it there; and 
it will therefore hereafter be known as the Eiger Railway. It was 
concluded that great climatic and technical difficulties would be en- 
countered in continuing the project as originally planned to the top 
of the Jungfrau, and that to overcome these difficulties would require 
more capital than has been raised; it is also questioned whether the 
project would be a profitable one on account of the shortness of the 
season, which is still further reduced by the number of days when 
the weather would be bad. The Eiger station is only 700 meters be- 
low the top of the Eiger, the height of which is 3975 meters; the rail- 
road will therefore mount to a height of 3275 meters (about 10,700 
ft.) ; the top of the Jungfrau is 4167 meters.—Elek. Neuigkeits An- 
seiger, June I. 

Milwaukee and Eastern Wisconsin.—A description of this system 
of electric railways is given in the St. R’y Jour., June. The lines 
cover a territory occupied by 350,000 inhabitants, with 225 miles 
of track, and include the electric lighting system of Milwaukee. The 
track construction is a T-rail for city work and suburban. The rails 
are laid on wooden ties set in concrete; all joints are cast welded, 
and by the end of this year the company will have most of its track 
cast welded. To accommodate the expansion and contraction on ex- 
posed track, which has been found to amount to 1.25 per cent., slip 
joints are provided every 500 ft. The standard trolley wire is of a 
figure 8 section, and has been found most satisfactory. The feeders 
in the business district are laid in vitrified brick conduits. The com- 
pany has at present seven power stations, but some of these will be 
abandoned after a new station which the company is building is com- 
pleted. The total capacity of these stations is 4255-kw for the rail- 
way service, and 3552-kw for the lighting service. The present 
largest station contains eight triple-expansion marine type engines, 
of which five are direct-connected to two 200-kw railway generators, 
and three to two 100-kw generators, as well as three miscellaneous 
engines. The new station will contain two 1400-hp and two 1100-hp 
engines, and will be equipped with conomizers, coal conveying ma- 
chinery and mechanical stokers. Both single-truck and double-truck 
cars are used, but double-truck cars are used almost exclusively, and 
are considered superior to the single-truck cars. On double-truck 
cars four motors are considered superior to two. Electric arc head- 
lights are used, requiring 5 amperes, and are considered an excellent 
preventive of accidents. The company makes a careful provision for 
amortisement, which is fully described.—St. R’y Jour., June. 

Notes on Electric Railways in Germany.—The Int. Ed. of the St. 
R’y Jour., June, contains an article on municipalization of tramways 
in Germany. This tendency has been dampened by the fact that in 
Darmstadt and Muelheim, where municipal roads are in operation, 
they have shown a deficit for the past year. He believes that mu- 
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nicipal roads cannot be run as cheaply or desirably as those under 
private ownership. He describes a high speed road between Diissel- 
dorf and Krefeld, the cars on which are equipped with air brakes; a 
similar road is planned near Halle. Of late the authorities of the 
large cities have compelled all roads operating trail cars to use me- 
chanical brakes acting simultaneously both motor and trail car. The 
air brake has been very popular for this purpose, although electric 
brakes are also used. German laws usually limit the width of the 
cars to 2 meters, which makes longitudinal seats a necessity; re- 
cently, however, some cities have allowed wider cars (in Diisseldorf 
2.1 meters). Dr. Kallman, city electrician of Berlin, has made some 
researches in regard to return circuits on electric railways, and 
recommends the unipotential system. In some tests made on the 
Berlin roads he finds that the drop on the rails can be kept within one 
volt, although the cost of the feeder construction is somewhat larger. 
A summary is given of the annual reports of the tramway companies 
at Leipzig, Dresden, Hamburg, Berlin and Breslau, showing an in- 
crease of traffic, but one not commensurate with the increase in car- 
km run.—St. R’y Jour., June. 

Rail Welding.—Mr. Kleinschmidt, in the St. R’y Jour., June, dis- 
cusses the present status of the electric welding of rails. When this 
method was first used a change was noticed in the nature 
of the steel, which for a long time was attributed to the 
electric current; it was finally discovered that rail joints 
could be effectively welded by using around the joint a 
form of fishplate with heavy bosses at each end. As _ the 
boss is the only portion of the bar which comes in contact with the 
rail, all the heat is concentrated at that point, and as soon as a heat 
sufficient for welding is reached the current is cut off and a heavy 
pressure is exerted over the weld. An artificial means is provided 
for hastening its cooling while under pressure. This process has 
been shown to have no deleterious effect on the rail, and even with a 
strain of over 250,000 pounds it has been impossible to break off a 
weld made in this way. Last summer 10 miles of tracks were welded 
in Brooklyn during the hot weather, with no provision for expansion 
and contraction, and last winter only 1 out of 180 joints broke, in 
each of which the rails had previously had twelve holes punched in 
them for the fishplate bolts. It was also found that rails with 
punched holes were very much weaker than rails with drilled holes, 
and where holes have been punched in the rails the company now 
reams out the holes before welding. It is thought that with new rails 
having no holes, or rails in which the holes were drilled instead of 
punched, a break will be an extremely rare occurrence. The com- 
pany has commenced the electric welding of 50 miles of track in 
Buffalo.—K.einscumipt. St. R’y Jour., June. 

Trucks for Electric Cars—Mr. Peckham, in the St. R’y Jour., 
June, replies to an article in the last issue of that journal by Brill. 
A comparison with the trucks of locomotives is not a good one, as the 
objects in the two are entirely different. With the locomotive it is to 
hold the wheels in alignment and to take up horizontal stresses, while 
with the electric truck it is to carry a load without oscillation, and 
accomplish the latter a long spring base is necessary. He discusses 
these points by means of diagrams, and defends the use of riveted 
truck frames which were criticised in the last issue. The argument 
presented ,last month would apply to all structural work under 
strains, including railroad bridges where the jars and strains upon 
the members are greatly in excess of those encountered under an 
electric car. He also says that as trucks are made in a shop the 
riveting can be much more carefully done than in bridges, where it is 
performed out doors on the work. He will continue the discussion in 
a later issue—PrckHAM. St. R’y Jour., June. 

Repair Shops.—An article on labor-saving devices in a repair shop 
in Cincinnati is published in the St. R’y Jour., June. The company 
casts its own commutators from scrap trolley wire that has been 
melted. A hand hydraulic press for putting on and taking off com- 
mutators is illustrated, also a machine for winding coils with tape, 
consisting of two rings, and somewhat similar to a device for the 
purpose illustrated in the same paper last month, but the speed of the 
rings is controlled by foot power. Another cut shows a device for 
testing motors. The motors are geared to a shaft and driven as gen- 
erators, the current from them being sent through a resistance. For 
painting field coils and armatures the company uses asphalt paint. 
Two sets of carbon brushes are used for each car motor and each 
generator. In summer the brushes are changed every day, and as 
soon as received are placed in a pan of sperm oil, in which they are 
kept until again in use. The brushes are numbered and lettered, and 
are placed on the same commutators. In winter they are allowed to 
run three days before changing. The result is to give a very long 
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life to both brushes and commutator. Two sets of brushes last a 
year, and the commutators sometimes last for three years. The com- 
pany also makes its own trolley wheels from a mixture of eight parts 
of copper to one of tin. The trolley wheels are turned out on an 
automatic lathe, which cuts the sides and the grooves cf the wheel at 
one operation. One unskilled workman can finish 125 wheels a day. 
—St. R’y Jour., June. 

Testing Armatures.—A method used by a Jersey City traction com- 
pany for testing armatures after they have been repaired, is described 
in the St. R’y Jour., June. A motor field is mounted rigidly in a 
wooden frame, and adjoining it in the same frame is a second motor 
field arranged so that it can be slid in a direction parallel to its arma- 
ture shaft, enabling the shafts of the two motors to be kept in line. 
The two armatures to be tested are then placed in the motors, the 
pinions coming opposite each other. A sleeve is slipped over the 
pinions, having six screws, which fit between the teeth and hold the 
pinions rigidly together. One motor is then run as a generator, and 
its current passed through a water rheostat. After a test of about 
seven and a half minutes the connections are changed, so that the 
former generator becomes a motor, and the former motor a gener- 
ator, thoroughly testing both machines.—St. R’y Jour., June. 

Electric Vehicles.—An article giving illustrated descriptions of 
the types of electric vehicles made by a German company, is published 
in the Elek. Zeit., May 25. The first type described is an omnibus. 
It has two motors; the front wheels seem to have knuckle joints for 
steering ; all the bearings are fitted with balls and need attention only 
every two or three months; speed regulations are obtained by con- 
necting both the two halves of the battery, and the two motors, 
variously in series and parallel, and also shunting the field magnets ; 
some of the energy set free in braking is restored to the batteries; 
on the roof of the car there are two sets of bar contacts for charging 
from overhead wires; there are 44 cells of accumulators; it is sup- 
posed that the length of an average trip is 9 miles, and as the bat- 
teries will run 12, the reserve is thought to be ample; it is recom- 
mended to refresh the batteries with a charge after about every 4.8 
miles in order to prevent any possible failure; the duration of such 
partial recharges is only 15 minutes. The omnibus is intended for 
18 paying passengers; its weight with battery (but apparently with- 
out passengers) is 3500-kg, which it is thought can be considerably 
reduced. The next form described is an open pleasure carriage for a 
number of passengers. The lower part is arranged for any desired 
carriage body that may be placed on to it, and is intended for live 
loads of 500 to 1000-kg. This framework has only one motor; the 
rear wheels are the drivers; all bearings are provided with balls; the 
two halves of the batteries are connected in series or multiple and the 
magnets of the motor can be shunted. The capacity of the accumu- 
lators suffices for 25 to 30-km; the usual round trip for such vehicles 
is thought to be about 15-km, and there is therefore an ample re- 
serve. When used for pleasure driving the wheels are provided with 
rubber tires, but for business purposes, for the mail, and for package 
delivery, rubber tires are claimed to be an unnecessary expense in 
both first cost and cost of maintenance. The last one described is a 
carriage for three to four persons, besides the driver. Any desired 
car body may be placed on the standard form of truck adopted by 
them. There are two motors driving the hind wheels; there is a foot 
brake and an electric emergency brake; there are four points to the 
controllers and the battery is not subdivided into groups; the speed 
of the loaded carriage can be brought up to 20-km (12 miles) per 
hour, the weight unloaded being 1100-kg. The capacity of the bat- 
tery for normal trips is about 40-km and it is intended to use it for 
30-km; a partial recharge after 10 to 15-km requires one-quarter of 
an hour. In conclusion, the results of some measurements during 
two trips are given. During a measured trip of nearly four miles 
with a loaded vehicle weighing 5.1 tons, the consumption (measured 
apparently at the terminals of the battery during discharge) was at 
the rate of 80.5 watt-hours per ton-km, the speed being 4.3 meters per 
second. In another test with a vehicle weighing loaded 4.23 tons over 
a trip of about 14-km in 59 minutes, the consumption was 77.2 watt- 
hours per ton-km.—WILkING. Elek. Zeit., May 25. 

Electric Traction in Great Britain.—In an editorial in the Lond. 
Elec., June 2, some comparisons are made between traction in that 
country and America. It is claimed that except in respect to mile- 
age of track, the best electric tramways in Great Britain surpass any- 
thing yet accomplished abroad. They are claimed to be more elegant 
and durable in construction and less noisy in operation; in engi- 
neering work their efficiency is higher and financially they are more 
economical. It is claimed that the bulk of the American lines should 
be left severely alone, and that English engineers should study such 
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lines as those at Bristol, Leeds, Stockton, etc., instead of making 
trips to America.—Lond. Elec., June 2. 

Electric Power for Marine Propulsion—In the Eng. Mag. for 
June Mr. Child gives some figures for the weight per horse-power 
of electrical machinery necessary to drive boats, for different periods 
of 1 to 20 hours. Assuming an average loss of 20 per cent. in the 
conversion of mechanical power and including the circuits, con- 
trollers, etc., the weight per hp-hour is equal to 234 pounds for a 1- 
hour run and 75 for a 20-hour run. A similar calculation is then 
made for steam engines and the figures are 57.5 and 5 respectively 
for the extreme cases; the steam equipment is therefore much lighter, 
but there are so many other elements to be considered that the 
advantage in many cases is in favor of electricity in spite of the 
great weight. As an illustration he refers to the steam ferry boats 
crossing the Hudson at New York, and shows that these could be 
equipped with electric propulsion, the batteries being charged from 
a station on shore while the boats are in their slip. Such a boat 
would require about 90 tons of batteries and 10 tons of motors to re- 
place about 70 to 80 tons of engines, boilers, accessories and coal; 
the cost would be from $50,000 to $60,000, as against $37,000 for the 
steam equipment; but there would be a saving of at least four tons of 
coal per day, which would pay a large interest return on the additional 
investment. The advantages of electricity for high-speed boats is 
also discussed, a comparison being made between steam and elec- 
trically-operated torpedo boats, but the latter have the disadvantage 
of a small radius of action—Cuitp. Eng. Mag., June. 

Leeds.—Tabulated statements in detail of the receipts and expendi- 
tures of the railway lines for the year ending in March, 1899. The 
company is using horses, steam and electricity, and the working ex- 
penses per car-mile are less than half for electric traction than for 
either of the other two; electricity is soon to be applied to all of the 
lines.—Lond. Elec. Rev., May 26. 

Brooklyn.—An elaborate estimate of the earnings and operating 
expenses of the Brooklyn rapid transit system.—St. R’y Jour., June. 

Dayton and Western Traction Co.—An illustrated descriptive ar- 
ticle of this cross-country road.—St. R’y Jour., June. 

Rail Bond.—A description of a new, one-piece bond, drop-forged 
in One piece with terminals and a body complete, made of pure cop- 
per.—St. R’y Jour., June. 

Compressed Air Cars.—A long article on those to be introduced 
on the cross-town lines in New York City, which differ radically 
from the type used in Europe.—St. R’y Jour., June. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 

The Watford Municipal Lighting Station is described in the Lond. 
Elec. and Elec. Eng., June 2. The population of the town is about 
30,000; the system used is the high pressure alternating one with 
transformers and a distribution one at low pressure; the buildings 
are combined with those of the new sewerage works in that town. 
One of the features of novelty is that this is the first plant which 
has adopted the Mordey inductive alternator system. Paper insulated 
cables are adopted throughout; there are about 5.5 miles of high 
tension cables of the concentric type, the voltage being 2000; this is 
transformed down to 200 for private lighting and down to 400 for 
public lighting. The transformer boxes which are used are illus- 
trated.—Lond. Flec., June 2. 


ELECTRO-PHYSICS AND MAGNETISM. 


Magnetic Qualities of Cast Iron and Steel.—Mr. Summers recently 
read a very long paper before the Iron and Steel Institute in Lon- 
don, in which he gives the results of what appears to have been a 
very extended research concerning the composition of cast iron and 
steel, and more especially an examination of the chemical composition 
and its relation to the physical structure. The portion referring to 
the magnetic properties is abstracted at considerable length in the 
Lond. Elec. Eng., May 26, in which quite a number of the magnetic 
curves are reproduced. While the researches appear to have been 
very extended, it does not seem that more than a few results of gen- 
eral interest and importance were obtained. There is no general 
summary given in connection with the paper, but the following re- 
marks may be of some interest. Considering the effects of chemical 
composition on permeability, he shows that magnetism and _ per- 
meability seem to be properties of the iron itself, but are influenced to 
a very great degree by the metalloids commonly associated with iron. 
assumed that magnet- 


“ 


He claims that in nearly every case it can be 
ism and magnetic permeability are opposed to each other and a state 
of the metal favorable to one may be unfavorable to the other.” It 
is exceedingly difficult to draw any trustworthy conclusions concern- 
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ing cast iron, as the large contents of metalloids make it almost im- 
possible to trace variations in permeability to any one or any combi- 
nations of the’ metalloids. Special alloys were made and tested, some 
of the more characteristic curves being reproduced. From these he 
seems to conclude that silicon has probably little or no direct effect 
on the permeability of iron within certain limits, and that the same 
seems true of phosphorus; these are, however, said to be only general 
indications and not absolutely proved. The effect of carbon is dis- 
cussed, as also of manganese and sulphur; manganese probably af- 
fects the magnetic properties through its effect on the carbon; its in- 
fluence plays a very small part when the amount is below I per cent. ; 
sulphur is also thought to have an effect through the carbon, but a 
very small quantity of it has a very decided effect; sulphur affects 
the permeability “‘through its power of promoting combined carbon.” 
Silicon has a marked effect on the hysteresis, the loss by the latter 
being very much less when the silicon is high; it is thought that 
silicon has no direct effect on the permeability; it tends to hold the 
carbon in a graphitic state. Within the limit of somewhat over I per 
cent., it is thought that phosphorus has no effect on perme- 
ability or hysteresis. Carbon is undoubtedly the chief factor in 
the chemical effect on permeability and hysteresis. He thinks 
there is “some form of combined carbon that varied in irons high in 
combined carbon,” and that the permeability was more af- 
fected by the percentage of this form of carbon than by the 
total amount of combined or graphitic carbon; this form of car- 
bon has been called hardening <arbon or martensite; it is thought 
that this is the state of the carbcn which has most influence on the 
different varieties of iron in which permeability and hysteresis are 
important, but that statement is offered as a mere suggestion and is 
to be further investigated. The physical state of the metal seems to 
be more important than the chemical, in relation to its effects on the 
magnetic properties ; an almost carbonless iron will often be found of 
low permeability and high hysteresis in comparison with its class, 
while after it is annealed it may give results very much better. Per- 
manent magnetism or magnetic retentivity is discussed; manyanese 
affects this power to the most marked degree; tabulated figures are 
given to show this. It is thought probable that a steel of moderate 
carbon and high manganese makes excellent magnets, while a high 
carbon steel with low manganese makes a rather poor magnet. He 
generally specifies the carbon between 0.50 and 0.56 per cent., man- 
ganese 0.70 to 0.80 per cent., sulphur not more than 0.05, phosphorus 
not more than 0.10 and silicon not more than 0.15 per cent.; such 
a steel gives very satisfactory results in practice for magnets. The 
ordinary contents of silicon usually found in magnet steel have prac- 
tically no effect on magnetic retentivity. The higher the tempera- 
ture at which the magnet is hardened the more magnetism it will 
have; with a moderate carbon and a high manganese steel, a higher 
hardening temperature can be used without great loss by breakage. 
Permeability seems to be a property of the iron itself, and is not 
notably affected by any of the metalloids usually associated with iron, 
He believes it to be legitimate 
SuM- 


other than carbon and manganese. 
to conclude that manganese in steel is in the combined form. 
MERS. Lond. Elec. Eng., May 26. 

Magnetic Decoherer.—Tommasina in the Comptes Rendus, May 
15, describes an important discovery which he made, namely, that 
the presence of a magnet destroys the conductivity of the coherer if 
the latter is made of magnetic metal’. In wireless telegraphy he 
therefore substitutes an electromagnet for the usual tapping device, 
the magnet being kept a few millimeters above the tube containing 
the filings. After the adjustments are completed, it is claimed that 
the coherer will work perfectly with tubes containing steel, iron, 
cobalt or nickel filings. This is said to improve the control of the 
action.—ToMMASINA. Comptes Rendus, May 15; noticed briefly in 
Lond. Elec., June 2. 

Acoustic Phenomenon in the Electric Arc.—Prof. Hartmann, in the 
Elek. Zeit., May 25, gives the results of an investigation of the 
phenomenon described some time ago by Simon, and referred to in 
the Digest at that time;'this was to the effect that the arc light may 
be used for convérting acoustic into electric impulses and the re- 
verse. The present’ writ¢r thinks it probable that the sounds produced 
are due to the changes of volume of the arc corresponding to the 
varying number of carbon molecules which are vaporized. He also 


describes an additional phenomenon. The continuous current fiow- 


ing through the arc is made to pass through the primary of an in- 
duction coil, the make and brake and the condenser having been re- 
moved; the carbons are best secured in a holder which keeps them in 
the same position, as distinguished from a lamp regulator; if then 
the arc is drawn out to its greatest possible length, a loud tone will 
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be heard all over the room, under the following conditions: When 
the terminals of the secondary are connected by a low or high re- 
sistance or by an apparatus like the coherer; or when either of the 
terminals are connected to earth, the other being insul*ted; or when 
they are both connected to the terminals of a condenser; or when 
one is touched with one hand and the other with the other hand; or 
when either alone is touched with the hand. The same effect, al- 
though less intense, can be produced without a secondary coil if the 
hands are clasped around the primary, or if a conducting shield is 
placed around that coil; the intensity of the sound increases with the 
number of windings. He believes this phenomenon explains the 
whistling and hissing of the arc, as all arc lamps contain coils in 
shunt to the main circuit (it is a fact, however, that an arc lamp with 
a plain hand regulator without any coils, will not hiss). The oscilla- 
tions in the current are claimed to induce similar ones in the neigh- 
boring conductors which in turn have an induction effect on the pri- 
mary currents, and he believes that the resistance usually placed in 
series with arc lamps and which generally has self-induction, not 
only regulates the energy delivered to the lamp, but may also di- 
minish the noises —HArTMANN. Elek. Zeit., May 25. 


ELECTRO-CHEMISTRY AND BATTERIES. 

Chloride Works in Savoy.—Mr. Kershaw, in the Eng. and Min. 
Jour., June 10, gives a well illustrated description of the works at 
Chedde, in France, where the Corbin process is used; the plant is 
near Chamounix, in the French Alps. The patents relate chiefly to 
the forms and details of the electrodes and vats. The factory has 
been in continuous operation since July, 1896, and has been produc- 
ing the chlorate at the rate of 3000 tons per annum, in addition to 
calcium carbide. There are 12 continuous current Oerlikon dynamos, 
each directly coupled to a 1000-hp turbine. The electrodes are made 
of thin platinum foil held like a diaphragm in non-conducting frames. 
There are a series of these in each tank, and only the end electrodes 
are connected with the circuit; thus the intermediate electrodes act 
on both sides; the electrodes are only 12 to 15-mm apart. With a 
solution of potassium chloride, chlorine is liberated at the anode and 
potassium hydrate at the cathode, and these unite to produce potas- 
sium chlorate or potassium hypo-chlorate, according to the tempera- 
ture at which the reaction occurs. No figures are given for the 
yield of chlorate per hp-hour nor for the cost of it by this process, as 
no data were obtainable; some estimates are, however, given for 
other processes, based on an output of 800 tons per year and a cost 
of 0.2 cents per electrical hp-hour. The capital expenditure is esti- 
mated to be $115,200, and the total working expenses $100,300. The 
efficiency of several chlorate is also given. The esti- 
mated figures show the cost to be 5.59 cents per pound; the selling 
price of the chlorate in the early part of last year in England was 6 
cents per pound, thus leaving but a narrow percentage of profit.— 
Eng. and Min. Jour., June 1o. 


processes 


KERSHAW. 
REFERENCES. 

Storage of Electrical Energy.—An abstract of the article by Nan- 
souty on the possibilities of the gas accumulator, which was duly no- 
ticed in the Digest at the time it was first published. Editorially the 
belief is expressed that this may soon be found to be the ideal device 
for the storage of electrical energy, which is free from the drawbacks 
of excessive weight.—Eng. Mag., June. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Experiments with the Caldwell Interrupter.—Mr. Cooke, in the 
Lond. Elec. Rev., June 2, describes some experiments with this form 
of interrupter which may help to explain the way in which the acid 
is drawn through the orifice. A large vessel filled with strong acid 
contained one electrode and a glass tube one-half inch in diameter, 
rapidly heats the anode, thus vaporizing the liquid around it, and 
dipping into this, and containing the other electrode; this tube had 
orifices of various size and shapes. When a current was passed the 
acid was drawn rapidly through the orifice and rose to a considerable 
height in the tube. The rise was not affected by the direction of the 
current and increased very rapidly with the voltage; some figures are 
given showing that for 130 volts and 4 amperes the rise was 90-cm. 
A 6-inch spark induction coil was in series with the interrupter. 
The orifice gradually increased in size, the edges appearing to be 
ground away and an irregular orifice became perfectly circular; the 
size of the orifice did not greatly affect the rise in the tube; by plac- 
ing cones in the opening pointing first one way and then the other, 
it seemed that the acid draw into the vessel which most 
obstructed its free flow from the orifice —Cooker. Lond. Elec. Rev., 


would 


June 2. 


ELECTRICAL WORLD ano ENGINEER. 


887 


Meter.—A brief illustrated description is given in the Lond. Elec., 
May 26, of the Schattner meter, which is based on similar principles 
to that of the Long-Schattner prepayment meter, which was de- 
scribed some time ago. Its chief merit is its low price. The read- 
‘ings are not taken from dials, but depend on the adjustment of 
weights on a balance arm. It is an electrolytic meter in which cop- 
per is used, the cell being in a shunted circuit; the weight of the 
copper plate is balanced by sliding weights on a scale beam. One 
copper plate will last for about 1000-kw hours and must then be re- 
placed at a cost of $1. The drop in volts for a 100-voltmeter is 0.7 
at full load, while for a 200-volt circuit it is 1.4 volts. The copper 
sulphate solution has a specific gravity of 1.080 with 1 per cent. of 
sulphuric acid and 99 per cent. of water. It is stated to be correct 
within 2 per cent. at 1 to 10 amperes and within 4 per cent. at 0.15 
ampere.—Lond. Elec., May 26. 

Measuring Capacities.—A description of a method of testing the 
dielectric constants of liquids and rarefied gases, based on a curious 
vacuum phenomenon. Some of the results obtained are as follows: 
They found that with long cylindrical vacuum tubes the luminous 
portion is longer the greater the capacity of the tube; the capacity of 
several tubes in series is not equal to the sum of their several capaci- 
ties, but less and less as the number of tubes increases; this applies 
also to electroless tubes ; the capacity is greater the lower the gaseous 
pressure.—BorpDMANN and PeEtrovski. Comptes Rendus, May 8; no- 
ticed briefly in Lond. Elec., May 26. 

REFERENCES. 


Meter Calculations.—Calculations to show how the rate of the 
Thomson-Houston meter will be affected if the temperature rise is 
30° C.—Lond. Elec. Eng., May 26. 

Testing Meters.—A list of the different tests to be made before 
putting meters on the circuits.—Lond. Elec. Eng., May 26. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Theory of the Marconi Telegraph.—A French Physical Society pa- 
per by Broca is briefly abstracted in the Lond. Elec., May 26. It 
sems to refer to Blondel’s theory of the vertical wires. According to 
the theory, the wire constitutes a centre of disturbance giving rise to 
circular magnetic lines of force propagated in planes perpendicular 
to the wire. With vertical wires the waves “slide” along the surface 
of the ground without being absorbed, as the lines of electric force 
are normal to that surface; but when the wires are horizontal, those 
force lines are parallel to the earth’s surface; the ground acts like 
a mirror when the wires are vertical—Broca. Lond. Elec., May 26. 

German Telephone.—A description accompanied by a somewhat 
unsatisfactory illustration of this telephone is given in L’Elec., May 
20. It is a loud speaking telephone, the good qualities of which are 
said to be due to the microphone; it is said to enable cheap plants 
to be installed with iron wire and single line circuits. The chief 
feature of the microphone seems to be that instead of carbon he uses 
a semi-conductive material with which he is able to use very strong 
currents, as for instance those from 20 volts; this is claimed to be 
very high as the usual voltage is about 4; with these substances a 
strong current can be used without producing the usual crackling 
sounds.—Dumont. L’Elec., May 20. 

A brief description accompanied by numerous illustrations from 
La Nature is given in the Sc. Am. Sup., June 3. 


REFERENCES, 

Aetheric Telegraphy.—A reprint of a Society of Arts paper refer- 
ring to his early experiments and to the present system of Marconi, 
in which the vertical wire is an essential feature.—Preece. Lond. 
Elec. Eng., May 12, and Sc. Am. Sup., June 3. (In the original no- 
tice of this paper in the Digest, June 3, there was a typographical 
error which made it unintelligible.) 

Single Line Block Signaling.—A brief illustrated description of the 
Sykes system for single line elctric railways.—Lond. Elec. Rev., 
May 206. 

MISCELLANEOUS. 

Pressing Cloth by Electricity.—A brief report by Mouchel on the 
Chedville process is reprinted in the Sc. Am. Sup., May 27. It is 
called the electrocalidor process, the boards for the presses being 
heated electrically. The results of the investigation of a special com- 
mittee show the process to be a very satisfactory one. The cur- 
rent required for a press board measuring 1.09 yards by 27.5 inches 
is two amperes at 120 volts. An estimate is given of the coal re- 
quired by this as well as by the old method of heating sheet iron 
plates in special ovens, and then placing them between the folds of 
the cloth. It is shown that there is an economy of fuel by the elec- 
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tric method. But besides this there are more important advantages, 
one of which is that the work may be more perfect, it being possible 
to regulate the heating mathematically. Those manufacturers who 
lave used it have pronounced it a great improvement over the old 
method ; another advantage is the extreme cleanliness. If an electric 
power plant already exists in the establishment, the expense of the 
process is reduced.—ATtweti. Sci. Am. Sup., May 27. 


REFERENCES. 

Catalogue of Scientific Literature —The beginning of a report on 
the second conference on this international catalogue, the author be- 
ing the American delegate.—ApbLEr. Science, June 2. 

Mechanical Engineers’ Meeting.—A brief report of the 39th meet- 
ing of the Amer. Soc. of Mech. Eng., including brief abstracts of 
the papers, some of which are of indirect interest to electrical en- 
gineers.—Amer. Mach., May 18. 

Electrical Engineering in New South Wales.—Abstracts of the re- 
cent presidential address to the electrical association of New South 
Wales.—Wess. Lond. Elec., May 26. 

Exhibition in London.—An account of the electrical exhibits at 
the Surveyors’ Exhiibtion.—St. Ry. Jour., June, Int. Ed. 


Oteemedemn a 
New Books. 


Tue MANuaAt or Statistics. Stock Exchange Hand-Book. Rail- 
roads, Street Railways, Industrial Securities. Grains and Provisions, 
Cotton, Petroleum, Mining, Banks and Trust Companies. Revised 
to Jan. 1, 1899. New York: Charles H. Nicoll, publisher. 580 
pages. Price, $3.00. 

This volume gives a brief history and financial statement of a 
number of railroads and industrial organizations. It is provided 
with a copious index. 





BOOKS RECEIVED. 

AMERICAN STREET RAILWAY INVESTMENTS. A supplement to the 

Street Railway Journal. Edition of 1899. Revised and corrected to 

June 1, 1899. New York: Street Railway Publishing Company. 294 
pages, 34 maps. Price, $5.00. 


The Riker Automobile Deal. 





Note was made briefly in these pages last month of the important 
deal that has just been carried through looking to the rapid expan- 
sion of the Riker automobile interest. We are now able to confirm 
fully the exclusive information then given. Mr. Charles A. Lieb, of 
this city, when interviewed on the subject said: 

“It is quite true that Mr. A. L. Riker, Mr. Oscar T. Crosby and 
myself have joined hands and that we shall push the Riker auto- 
mobile business as it has never been pushed before, although as you 
are perfectly well aware, the Riker vehicles already stand foremost 
here and abroad. A large amount of new money will at once be in- 
vested. We have decided to locate at Elizabethport, N. J. The 
present Riker works are loaded with orders and are working night 
and day, while such carriage body builders as Flandrau’s and 
Wood & Son’s have heavy contracts also from us.” 

“Do you intend simply to manufacture for the market?” 

“Broadly, yes, but we have large interests in the field of active 
use and may have even larger yet. Mr. Crosby and myself have 
large interests in light, power and traction at the National Capi- 
tol, and I am president of the Washington Automobile Company, 
which proposes to cut a figure in the development there of automo- 
bile business.” 

“How about your acquis'tion cf the Grect Fal's water power? Has 
that anything to do with this move on your part?” 

“It has in a general way. We shall have at Great Falls a round 
16,000-hp available, the bulk of which will be sent into Washing- 
ton. But we also have 1200 acres of excellent building land, and it 
is not unlikely that some of our shops will be erected there. The 
climate is good for body building and painting and the native 
woods are excellent and abundant. Besides, with such cheap power, 
we can if we wish turn out Planté batteries very 
One of the reasons for the prevalence of the Faure 


storage 
economically. 
type has been the slow and expensive formation of the plate. At 
Great Falls, the facilities for cheap Planté production are illimitable. 
In addition we have direct railroad siding connection with the Bal- 
timore & Ohio, Pennsylvania, and the Southern Railroads and are 
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well situated for the receipt of raw material and despatch of finished 
products.” 

Mr. A. L. Riker when interviewed with regard to the changes 
now actually in process of being carried out said: 

“This development of our facilities will enable me to carry out 
many ideas I have had in mind for some years as to automobile 
lines. It may not be generally known that I have been working on 
this subject for a long time. My first electric vehicle, a tricycle, 
dates back to 1884, and I built another in 1890. About 1895 I be- 
gan to develop more modern types. One of my carriages won the 
first prize at the Rhode Island State Fair, Providence, at that time, and 
in 1898, at the competition of the Massachusetts Charitable Mechan- 
ics’ Association in Charles River Park, Boston, I won one first 
and two second prizes, in the three events for which I entered, the 
Riker phaeton being the vehicle used. About June 1, last year, my 
first export vehicles were shipped to Paris, and since that time they 
have been at a high premium so great is the demand for them.” 

“Are there any special features in your work that make it dis- 
tinctive?” 

“T can only say that I have taken out a good many patents and I 
do not think I am wrong in imagining that some of them are funda- 
mental in the automobile art as well as in other electrical branches. 
One feature I have emphasized is the detachmert of the running gear 
from the body. My flexible running gear is so adapted to its pur- 
pose that, as the modern vehicles show, no decent automobile can 
be built without it. It is worth mention that I put out the first 
commercial delivery wagons in New York Ciy, and have supplied 
them now to such concerns here as Altman, the Gorham Com- 
pany, to R. H. White & Co., in Boston, and to Kalb & Co., the 
big bakers in Philadelphia. I am now building a number of new 
types, and we are swamped with orders.” 

As,to officers of the Riker Automobile Company. it is said that 
Mr. Riker will probably be general manager and engineer-in-chief. 
Mr. Lieb is well-known as an old manufacturer and inventor, while 
Mr. Crosby is one of the leading traction experts and engineers in 
this country. 

The Riker Electric Vehicle Company has been formed under 
the laws of New Jersey with a capital of $2,000,000 non-cumulative 
preferred 6 per cent. stock and $5,000,000 common stock, both $50 
par value per share. The present works at Elizabethport have a 
capacity of at least 5 carriages a day, and new machinery is being 
put in at once to add greatly to this. At an average of $2,000 apiece, 
this capacity alone represents an income of $3,000,000 a year, netting 
not less than 20 per cent., or say $600,000 per annum. The factory 
property embraces 49 acres and 500 men will be employed at once. 


tia ancien 


Balancing Way. 





The tool illustrated herewith is useful in all constructing shops, 
particularly in electrical machine shops. It consists of a frame or 
bed on which are mounted two standards. One of these standards is 
fixed and the other is movable, the same as a tail block on a lathe. 





BALANCING WAY. 


The top edges of the standards are chilled and ground true and form 
the ways on which the work is rested while being tested or balanced. 
The frame is supported by three legs or feet, one of which is fixed 
and a little longer than the other two which are adjustable by means 
of the screws shown. A spirit level is secured to the fixed standard 
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and also one to the frame, so that both lateral and cross levels can 
be accurately determined. The Way is used in balancing all kinds 
of work, such as armatures, pulleys, cutter heads, etc., and is de- 
signed to supersede “horses” and similar devices generally used in 
machine shops for such purposes. It is portable and easily and 
quickly adjusted, and is giving satisfaction wherever it is used. It is 
manufactured by the N. P. Bowsher Company, South Bend, Ind. 


i 
Inclined Electric Elevator in a Philadelphia Store. 


From time to time attention has been called in these columns to the 
new field of work opened up by the traveling sidewalk and the travel- 
ing stairway. Of the latter type of elevator we now have several 
examples operating in this country, all of them made under the pat- 
ents of Mr. J. W. Reno, who, it will be remembered, put one in ex- 
perimental operation at the Brooklyn Bridge entrance on the New 
York end, two or three years ago. Since that demonstration, Mr. 





INCLINED ELECTRIC ELEVATOR. 


Reno has carefully worked out details of the system of inclined ele- 
vator rendering it useful in stores, for the stairways of elevated 
railroad stations and for a variety of other places where it is desir- 
able to avoid or minimize stair climbing. 

In dry goods stores, the electrically driven stairway has many ad- 
vantages. There is a limit to the space available for vertical ele- 
vators, and the capacity of such elevators is almost always found in- 
adequate 1 the busy hours, so that customers struggle to get in and 
out. If, however, moving stairways for the one or two lower stories 
are installed, it is found that people will use them freely and that 
those floors at once become as valuable and accessible as the ground 
floor. This has been the experience in the cities where the inclined 
elevator stairways are now in operation, and the results are such 
as to suggest an early readjustment of rents, giving a higher value 
to floors not on the street level and which have hitherto been dis- 
criminated against because stairs had to be climbed. The cost of in- 
stallation does not demand a very large amount of traffic to make the 
outlay profitable. 

The latest instance of this work is the placing of a Reno inclined 
elevator in the big Wanamaker department store in Philadelphia. 
The novelty or peculiarity of this installation is that the “‘stair’’ is 
placed in the middle of the store, with the guiding handrail on both 
the right and left. In previous cases the stair has been put against 
the wall, even when traveling both ways, up and down, and it had 
been supposed that such a disposition was best. The _ inclined 
elevator at Wanamaker’s, however, is right out in the middle of the 
floor away from all side walls, and operates just as well as though 
supported by a wall. The 5-hp C & C motor which drives the mech- 
anism is encased with the traveling slats and rail, as indicated by the 
cut, the woodwork being polished oak. As many as 3000 persons per 
hour have been carried, and the number of customers on the second 
floor which is thus reached has been quadrupled. The cost for cur- 
rent is put at $1 per day. 

It is interesting to note that five of these Reno inclined elevators 
are now under construction for the Paris Exposition of 1900, to give 
access to the galleries, and that this method of passenger transporta- 
tion is to be one of the novel features of that great show. 
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Regulating Sockets. 


The problem of regulating the light of an incande cent lamp has 
long received the attention of inventors. It is not difficult to dim the 
light by inserting resistance in series with the lamp, but such a 
method is wasteful of the current. The desired object is to regulate 
the intensity of the light and at the same time effect a corresponding 
change in current consumption. 

A device for accomplishing this result is the McCay regulating 
socket, which is manufactured by the McCay Engineering Company, 
106 East German Street, Baltimore, Md. The practical operation of 
these sockets was exemplified at the recent Electrical Exhibition at 
Madison Square Garden. In this exhibit, an illustration of which is 
given below, Mr. H. K. McCay had apparatus so arranged as to 
connect a wattmeter to any one of the eight lamps on the switch 
board in order that the consumption of current at any degree of 
illumination might be noted The meter showed that the consump- 
tion when the lamp was at its lowest degree of illumination was only 
This consumption is increased by regular gradations 
By the use of this socket it is 


ten watts. 
to the full amount required for 16-cp. 
as easy to turn down the electric light as it is to turn down a gas 
light, and from the demonstrations at the exhibition, it was shown 
that there is a corresponding reduction in current consumption when 
the light is turned down. The advantages of having a regulating elec- 
tric light are so obvious that they need not be mentioned here. An- 
other advantages, besides ability to regulate the light and effect corre 
sponding economy in current, is the increase of life of the lamp, 
which, it is claimed, is prolonged by reason of the gradual instead of 
sudden turning on and off of the current. The socket is designed 
for use on alternating current circuits, being made for 7200 and 16,000 
alternations. The dimming action is due entirely to the use of a re 
active coil contained within the socket. 

+> 


Double-Pole Watch-Case Telephone Receiver. 





The telephone receiver shown in the accompanying illustrations 
is well made and of simple construction. It is of the double-pole, 
watch-case type, and is manufactured by the 
Electric Company, of Shelton, Conn. 

In a highly polished, nickel-plated case is placed a continuous, or 


Russell- Tomlinson 


.— INTERIOR 





FIG, 2,—WATCH CASE RECEIVER. EXHIBIT OF REGULATING SOCKETS. 

ring magnet of the very best steel, from the centre of which is carried 
the poles. These are held in place by two strong screws that pass en 
tirely through the hard fibre washer encircling the entire interior. 
The binding posts are driven into the fibre washer so that the tips of 
the receiver cord pass through the same from the outside of the case, 
and are held in place by set screws at the top of the posts. The 
magnets are powerful, and all minor parts are highly finished and 
durable, the steel poles being both copper and nickel plated to 


prevent rust. 





NEWS OF THE WEEK. 


Financial Intelligence. 


COMMERCIAL CABLE COMPANY has declared a quarterly dividend of 
14 per cent., payable July 1. 

ELECTRIC VEHICLE COMPANY has declared a dividend of 2 per cent. 
on its common stock, payable July 1. 

CHICAGO UNION TRACTION.—The organizers have called for payments 
on stock Monday, June 26. The call is for too per cent. of all subscriptions, 
‘ihis will yield $12,000,cco, that amount of preferred stock having been under- 
written at par. 

AMERICAN BELL TELEPHONE COMPANY 
purchase $2,000,000 additional ten-year 4s, currency debentures, the same to 
These are part of an author- 


is inviting proposals to 


close June 2a, and the money to be paid July tr. 
ized issue of $10,000,000, of which $8,000,000 are outstanding. 


CHICAGO EDISON.—At the annual meeting of stockholders of the Chicago 
Edison Company, it was voted to increase the capital stock from $5,000,000 to 
It is said $500,000 of the new issue will be called for this fall and 
The stock will be issued to shareholders at par. 


$6,000,000. 
the other $500,000 next year. 


MASSACHUSETTS ELECTRIC COMPANIES.—The untaken balance of 
stock, owning a large number of street rail- 
The underwriters 


Massachusetts Electric Companies’ 
way properties, etc., will be offered to the public June 26. 
have taken about half the issue, and shareholders of the constituent companies 
have applied for a large amount. Only a limited sum is expected to remain 


unsold by the 26th. 


THE METAL MARKETS are still remarkably strong on the whole. 
are still upward in iron and steel, and yet consumption continues very large. 
Copper has eased off, and 


Prices 
Heavy steel rail, Eastern mil!, is quoted at $27. 
closed the week around 
around high-water mark, as the price has been such as to tempt production 


18 cents. Some expert opinion considers it to be 


from all manner of unusual sources. 

WESTERN UNION has declared its regular quarterly dividend of 114 per 
cent. Its recent weakness seems due to a decrease of about $100,000 in net 
earnings for the period, but it is forgotten that this compares with the figures 
of the Spanish war outbreak, when the increased use of the telegraph was very 
large. The net revenue for the year is put at $5,850,000, interest and sinking 
fund at $897,000, and dividend at $4,867,944, leaving a surplus of $84,966. 

A TRACTION TRUST.—Philadelphia has revived the story of a consolida- 
tion of the Union Traction Company of that city, the Consolidated Traction 
Company of New York, and the 

all Whitney-Widener-Elkins prop- 
These systems, according to the story, are to be sold to the American 
A .McLeod, of Reading: fame, is the presi- 


Company of Pittsburg, the Metropolitan 
recently consclidated Chicago traction lines 
erties. 
Railway Company, of which Mr. A. 


dent. 


THE NEW YORK GAS AND ELECTRIC LIGHT, HEAT AND POWER 
COMPANY ’S 5 per cent. bonds, which were sold by subscription’ at 110%, im- 
mediately jumped to 112 on the curb last week. The $5,000,000 of these bonds 
that were offered were quickly taken up by investment interests, and they were 
not largely oversubscribed only because an oversubscription was not allowed. 
The lists were closed as soon as signatures for the $5,000,000 had been re- 
ceived, and consequently no apportionment was necessary. Banking houses 
seem to regard the issue as a decidedly attractive proposition at anything like 
present prices. 


BALTIMORE, MD,.—Alexander Brown & Sons and the Baltimore Trust 
& Guarantee Company of Baltimore offer at par and accrued interest, $3,232,000 
mortgage 452 per cent. thirty-year gold bonds, and 14,000 
shares 5 per cent. cumulative preferred stock at $40 per share and accrued divi- 
dend of the United Electric Light & Power Company of Baltimore, Md. This 
company is a consolidation ofthe Edison Electric Illuminating Company with 
the Brush Electric Company, and owns all the bonds and stock of the North- 


31, 1898, the combined gross 


first consolidated 


ern Electric Company. For the year ending Dec 


earnings were over $602,000. 

NEW YORK ELECTRIC VEHICLE TRANSPORTATION 
fairly strong, and ended the week with a net gain of three-quarters of 1 point. 
It was reported, although not officially announced, that at the meeting of the 
directors of the Electric Vehicle Company, held June 12, it was determined to 
purchase a large block of the stock of the New York Electric Vehicle Transpor- 
tation Company, which still remained in the treasury of that company. It is 
said that the amount of the New York Transportation Company’s stock thus 


purchased was 60,000 shares, and that the Electric Vehicle Company paid for it 


was dull but 


at the rate of $i0 per share, which is the amount thus far paid on the stock by 
the public 
METROPOLITAN STREET 


Metropolitan Street 


““melon-cutting”’ 


RAILWAY.—Talk of a 


among Railway stockholders is coming to be one of the 


foremost topics of Wall Street gossip. Directors and inside interests refuse 


positively to give any intimation of what is proposed; in fact, they will not say 
whether or not there is any proposition. Wall Street, however, has the point 
he company’s stockholders are to be given unexpected privileges or ben- 
story is that the dividend rate on the stock is to be 


tells that $5,000,000 of new stock 


that ¢ 
efits before July 1. Cne 
raised to 8 per cent. per annum, and another 
issued for the purpose of carrying out the company’s electric power and elec- 


tric light plans is to be offered to stockholders at par. 


RIKER ELECTRIC VEHICLE COMPANY.—The Riker Electric Vehicle 
Company has been incorporated under the laws of New Jersey, with a capital 
of $2,000,000 6 per cent. non-cumulative preferred stock and $5,000,000 common 
stock, par value of both $50. The company will purchase for cash all patents, 
machinery, contracts and rights of Andrew L. Riker and the Riker Electric 
Motor Company for the manufacture of electric vehicles. It will purchase also 
extensive works at Elizabethport, N. J., wltich have a present capacity of five 
completed vehicles per day. Among the interests connected with the com- 
pany are Andrew L. Riker, Charles A. Lieb, president of the Great Falls Power 
Company of Washington; O. T. Crosby, president of the Washington Street 
Railways, and F. C. Stevens, president of the West End Bank, Washington. 


WASHINGTON, D. C.—The United States Mortgage and Trust Company, 
and Kountze Brothers offer for public subscription at 
7,750,000 first mortgage collateral trust 4% per cent. 


3rown Brothers & Co. 
par and accrued interest, 
fifty-year gold bonds, due 1949, of the Washington Traction and Electric Com- 
pany, which has acquired the Potomac Electric and United States Electric Com- 
panies of Washington, D. C., and the following street railway companies of 
that city: Metropolitan, Columbia, Anacostia, Georgetown, Brightwood, Forest 
Glen, Great Falls and Rockville. The electric companies are the only ones 
authorized to furnish electric lighting and power in the City of Washington, 
and the railroad companies own a total mileage of 116. Messrs. Vreeland and 
Pearson, of the Metropolitan road, speak highly of the earning capacity of the 
property. The total bond issue is $12,000,000, of which $4,250,000 has already 
been sold. The fixed charges will be $887,000 and earnings are put at $2,300,000 
gross and $1,150,000 net. 


LIGHTING DEAL ON LONG ISLAND.—A certificate of merger of the 
New York & Queens Light & Power Company, the Flushing Gas & Electric 
Light Company, and the Newtown Light & Power Company, with the New 
York & Queens Gas & Electric Company, was filed last week with the Secretary 
of State. The latter company was incorporated recently, -with $1,000,000 capital. 
The Second Ward.of Queens Borough is at present lighted by three companies. 
These are the New, York & Queens Light & Power Company, the Flushing Gas 
& Electric Light Company, and the Newtown Light & Power Company. These 
companies are to be merged into one, and,’ it is said, the field of operations 
extended whenever it is possible to, secure contracts outside of the present 
The new corporation is known as the New York & Wueens Gas 
The Flushing Company is said to be at the back of the 


territory. 
& Electric Company. 
new company, and, although the name of one of the others is practically taken, 
the Flushing Company is understood to control it. 


THE STATE OF TRADE.—Discussing trade conditions, Bradstreet’s says: 
“Bank clearings are uniformly favorable as regards comparisons with last year, 
though naturally showing some shrinkage in volume as the month advances. 
For the week they aggregate $1,696,955,473, a decrease of 6.3 per cent. from last 
week, but a gain of 34 per cent. over this week a year ago, of 61 per cent. over 
1897, and just double those of 1894, and 65 per cent. heavier than those of 1892. 
Business failures number only 150, against 178 last week, 207 in this week a 
year ago, 226 in 1897, 265 in 1896, and 231 in 1895. Advices as to distributive 
trade are in the main very favorable. Hot weather has stimulated retail busi- 
ness, and orders for fall delivery are reported in larger volume and earlier than 
for years past. At some centers, in fact, less than the usual effect is looked for 
from seasonable midsummer influences. 
iron and steel trade, which displays unexampled activity as regards summer pro- 
duction and consumption, limited only by the obtaining of supplies.” 


This is, however, best illustrated in the 


THE WEEK IN STOCKS.—Wall Street has reached a season of summer 
dulness and seesawing, and there is little activity in any iine. During the past 
week 6556 shares of Western Union were sold, rising from 8834 to 9034. Of 
General Electric, 1800 shares exchanged hands, easing off to 117%, Brooklyn 
Rapid Transit sold to the extent of 266,267 shares, closing stronger at 117%. 
Metropolitan Street Railway on sales of 48,245 shares was stronger also at 226, 
and Manhattan Elevated on 120,335 shares was weaker, closing around 112%. 
In Boston, American Bell Telephone was steady around 340. In Chicago, North 
Chicago Railway was quoted at 245, West Chicago at 120, and South Side Ele 
vated at 95, National Carbon common at 18, and preferred at 81. Outside se 
curities in New York were dull. Electric Vehicle common was bid at 106, and 
preferred at 118. Electric Boat was bid at 20 common and 45 
General Electric Automobile was 17 bid and 24 asked; General Carriage Com 
pany, 36 bid and 37 asked; New York Electric Transportation was 22 bid and 


preferred. 


New England 12%. 


HUDSON RIVER TELEPHONE.—There has been considerable trading in 
Hudson River Telephone rights, by the purchase of which it is possible to ob- 
tain the new stock at desirable concession from the market prices now ruling. 
Stockholders have the privilege of subscribing for one share of new stock at 
par for every fourteen shares of stock held, or they may assign their rights. 
Messrs. Spencer, Trask & Co., who are dealing largely in the rights, furnish 
the following illustration of the basis on which the new stock may be ob- 
tained through purchase of the rights at say 20 cents per share, at which figure 
they are offered. Rights on 14 shares at 20 cents, $2.80; subscription to 1 share 
lotal cost 1 share new stock, $102.80, or about 2 per cent. below the 


at par, $100. 
f Hudson River Telephone stock is con 


present market price for the stock. 
stantly increasing in favor not only among local investors, but also in Boston 


and other Eastern cities where the stock is largely held. The business of the 
company is being rapidly extended, and its earnings show handsome inh- 


creases. The stock is practically on a 5 per cent. basis, so that at present 
prices it pays the investor better than almost any other local security. The 


company has no bended debt 
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NEW ENGLAND NOTES. 





MR. NORMAN WILLIAMS, father-in-law of General Wesley Merritt, died 
at Hampton, N. H., on June 19, aged 65. He was a leading Illinois lawyer, 
and a director in the Western Electric Company, the Chicago Telephone Com- 
pany, and the Pullman Car Company. 

ELECTRO-PNEUMATIC INTERLOCKING SYSTEM.—What is said to 
be the largest and most intricate railway switch and signal plant in the world 
is that at the Boston Terminal Station. It is operated on the pneumatic, 
auto-electric system, and was tested recently, working in a satisfactory manner. 
This plant was described and illustrated in Tue EvectricaL WorLD AND 
ENGINEER of March 11, 1899. 

AUTOMOBILE CLUB.—A movement has been inaugurated in this city to 
organize a club to include all the motor wagon enthusiasts in the city, as 
well as a rumber of those whose business or study of automobiles has given 
them a technical and expert knowledge of the new industry. The plan is that 
the club shall have monthly meetings and that at each meeting there shall be 
one or more papers read dealing with the building or use of automobile ve- 
hicles, followed by a gereral discussion of the topics suggested by the papers. 
The meetings will take place at one of the hotels. Among the promoters are 
Messrs. J. Hector Graham and W. B. Weston, of the Graham Equipment Com- 
pany. A preliminary meeting will be held in a few days. A set of by-laws has 
already been prepared in which the object of the organization is stated to be, 
first; the promotion of knowledge on all matters pertaining to the construc- 
tion’and management of self-propelled vehicles, and any improvements which 
may be brought before the club for consideration and discussion, and, second, 
to encourage social relations among its members. 

TELEPHONE SUIT.—fhe suit of the Western Union Telegraph Company, 
et al. vs. the American Bell Te!ephone Company, which is now of 16 years’ 
standing, was, on June 13, brought up before Judge Colt in the United States 
Circuit Court, Boston, for final hearing. The parties to the controversy, which 
was begun on Nov. 16, 1883, are the Western Union Telegraph Company, the 
American Speaking Telephone Company, the Gold & Stock Telegraph Com- 
pany and the Harmonic Telegraph Company, corporations of New York, the 
plaintiffs, and the American Bell Telephone Company, a Massachusetts corpo- 
ration, which is the defendant. The litigation grows out of a contract made on 
Nov. 10, 1879, by the Western Union Telegraph Company and the National Bell 
Telephone Company, of which the defendant is the successor. This contract, it 
is alleged, gave the general conduct of the telephone business, which the plain- 
rentals or royalties.” 


“ 


tiffs were then engaged in, to the defendant for certain 
The Hon. George S. Hale was counsel for the plaintiff, and former Judge. E. 
R. Hoar, William G. Russell and James J. Storrow appeared for the defendant. 
Former Judge John Lowell, the master who heard the case, has rendered to 


the court an account of his stewardship. The case now awaits a final decision. 


NEW YORK NOTES. 


UNITED ELECTRIC LIGHT & POWER COMPANY, of New York 
city, well-known as a Westinghouse property, has, after many reports on the 
subject, apparently changed hands. The Consolidated Gas Company is re- 
puted to be the new owner. Messrs. Westinghouse, Cravath, Hebard, Jack- 
son and Kobbe remain directors, and among the new members of the board is 
Mr. A. M. Young. 

SOUNDINGS FOR THE NEW GERMAN CABLE.—The British Cable 
Steamship Britannia arrived in New York harbor a few days ago from the 
Azores, after completing her work of taking soundings for the new German 
cable which is to be laid between New York and Emden. A syndicate of 
German capitalists, the Land & Sea Cable Company of Cologne, and the Com- 
mercial Cable Company of this city, will build and own the line, which will 
cost about $5,000,000. The new cable will run from Emden to Fayal, Azores, 
and thence to Coney Island. The distance from Fayal to this port is 2,279 
miles. Mr. George G. Ward, vice-president and general manager of the Com- 
mercial Cable Company, is now in Europe in consultation with German cap 


italists interested in the enterprise. 


———-— e-—— -—- — ——— 
INDIANA NOTES. 


TO VOTE ON AN ELECTRIC LIGHT FRANCHISE.—The City Council 
of Seymour, Ind., has decided to submit the question of an electric light fran- 





chise to the people under the provisions of the new law. 

OFFER OF FREE TELEPHONE SERVICE.—Superintendent Vail, of the 
Central Union Company, has offered the city of Indianapolis telephone service 
free to all municipal departments for the rest of the year, provided the city pay 
the accumulated bills of $1903. 

AUTOMOBILE EXPRESS WAGONS.—President Moran, of the Indianap- 
olis Transfer Company, has arranged with the Automobile Syndicate, of New 
York, for a number of horseless vehicles to do the business of that company. 
The number employed the first year will be 20. They will be much lighter 
than those in use in Indianapolis at present. 

A RAILWAY PROJECT UNDER CONSIDERATION.—Another electric 
railway project is under consideration at Indianapolis, relating to interurban 
lines exclusively. The proposed organization is to be known as the Indiana Trac 


tion Company, and will have a capital of $4,000,000. The purpose of the proposed 


company will be to control all the interurban lines running out of Indianapolis, 
and will operate over the lines of the Indianapolis Street Railway Company. A 
number of capitalists interest¢@' were in conference with the local men on 
June 7, and a thorough discussion of plans and ideas was had. The articles 
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of incorporation were carefully gone over. The heavy stockholders of the In- 
dianapolis Street Railway Company, who live in the East, were represented 
and interested in the scheme. ‘The proceedings have been kept from the public, 
but the following lines are included in the deal: The Henry or Anderson line, 
the Plainfield, the Logansport, the Greenfield, the Martinsville and the Moores- 
ville lines. Indications point to the conclusion that quite all, if not all, the in- 
terurban lines centering in Indianapolis will soon be under one management. 


——_____— 


PHILADELPHIA NOTE. 


WATER POWER ELECTRIC PLANTS.—Mr. B. C. Washington, Jr., on 
the evening of June 13, read a paper before the Electrical Section of Franklin 
Institute, entitled ‘“‘Water Power Electric Plants of the United States.” He 
began by giving an historical resumé of the application of water power for 
ceperating machinery and its rather recent application for driving dynamos. He 
also referred to the development of water wheels, from the crude devices of 
the ancients to those of the present time which have attained a high degree of 
efficiency. Methods for determining what water powers should be developed 
were explained at length and the advantages of electric transmission of power 
were fully exploited. The conditions which regulate the use of different styles 
of water wheels and the proper means of connecting them to the generators 
were also treated. Mention was made also of water wheel governors and their 
value for regulating where there are variable loads on the generator. After a 
few remarks relative to insulators and transmission lines he took up the descrip- 
tion of such transmission plants as the Folsom-Sacramento, the Newcastle- 
Sacramento, the Telluride-Mercur and the Mechanicville-Schenectady. He 
followed with short descriptions of a large number of other transmission plants 
as an illustration of the various applications of electricity for mechanical pur- 
poses. The subject was fully covered and profusely illustrated by lantern slides. 
Mr. Washington stated that there are nearly 500 water power electric plants in 
the United States, representing an aggregate investment of over $600,000,000, 
and the total horse-power represented by water wheels in these plants furnish 
current for 28,000 arc lamps, 60,c00-hp of motors used for manufacturing, mining 
and other purposes, and, besides this, supplying current for the motors on the 
cars operated on 610 miles of electric railways. 


recesses asnnnestemesernesionensmansentis 
PITTSBURG NOTES. 


DEATH OF MR. BURNS.—Mr. W. J. Burns, president and general man- 
ager of the West End Traction Company, and one of the first men in this city 
to interest himself in the introduction of electric railroads in Pittsburg, died a 
few days ago in Paris, France. 

A WESTINGHOUSE SUIT.—The Westinghouse Electric and Manufactur- 
ing Company has filed a bill in equity in the United States Circuit Court of 
this city against Weymen & Bros., alleging an infringement of certain im 
provements in dynamo-electric machines. 

PROF. REGINALD A. FESSENDEN, in charge of the electrical engineer- 
ing department of the Western University of Pennsylvania, has discovered a 
means of making the flash of the smokeless powder visible. ‘The discovery is 
yet a secret, but Prof. Fessenden is negotiating with Secretary Alger of the War 
Department, with a view of selling the secret to the Government. 

CONSOLIDATION OF LIGHT AND POWER INTERESTS.—AII elec 
tric light and power-supplying corporations in the eastern part of Allegheny 
County have been consolidated under the name of the Monongahela Light & 
Power Company. The companies in this combination are: The Wilkinsburg 
Electric Company, the Citizens’ Electric Light Company of Braddock, the Tur- 
tle Creek Valley Electric Company of East Pittsburg, the Turtle Creek, Wil- 
merding & Pitcairn; the McKeesport Light Company of McKeesport, the Du- 
quesne Heat, Light & Power Company of Duquesne, and the Homestead Elec- 
tric Light & Power Company of Homestead. Mr. A. W. Mellon, the well- 
known Pittsburg banker, is president of the consolidated companies. The new 
coneern will concentrate its operations in a new central station, which is now 


in process of construction. 


——___—_——_+ 


CHICAGO NOTES. 


THE CONSTRUCTION DEPARTMENT of the Western Electric Com- 
pany has secured the contract for wiring s5coo lights in the Williamson Build- 





ing, Chicago. 

MR. F. N. JEWETT has opened an office at 1120 Monadnock Building, Chi- 
cago, for Evans, Almirall & Co., of 44 Dey Street, New York, to handle the 
Evans system of exhaust hot water heating for central stations and factories. 

AUTOMOBILES EXCLUDED FROM THE PARKS.—On the initiative 
of Park Commissioner Sherman an order has been issued directing the police 
to exclude all automobiles from the park driveways. The new regulation will 
go into effect at once. To test the ordinance Messrs. H. E. Osborn and C., 
I. Woods, the well-known automobilists deliberately violated the order on 
June 19, and were arrested. The matter can now be carried to the courts 
as a test case. 

STREET RAILWAY SCHEDULES.—The City Council Judiciary Commit- 
tee decided at a recent meeting that the running schedule for street cars on 
the downtown routes shall be regulated by the city, and if the cars are not 
run according to these schedules mandamus proceedings will be begun against 
the railway company. A committee was appointed to co-operate with the cor- 
poration counsel in framing an ordinance. 

INDEPENDENT TELEPHONY IN CHICAGO.—Negotiations have been 
completed by which the Illinois Telephone & Telegraph Company enters into 
a contract with the Strowger Automatic Telephone Company for the use of 
the latter’s system of underground wires, automatic switchboards and com- 
plete transmitting apparatus. The Strowger Company will proceed with the 
work of obtaining subscribers which appears to be a part of the contract en- 
tered into. As soon as the system is installed no charge will be made for 
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service until such time as there are 10,000 subscribers to the new company. 
It is stated that the first exchange will be in operation within one year. The 
contract calls for a system of 30,000 drops. 


—_—————___—_ > 
MILWAUKEE NOTES. 


MR. OTTO J. WALLHER is continuing the business formerly carried on by 
Peterman & Wallher. The firm recently dissolved partnership. 

MUNICIPAL LIGHT FOR ELROY, WIS.—At the special election at EI- 
roy, Wis., the vote was 4 to 1 in favor of bonding the city for an electric light 
plant. 

THE FALK 
stroyed by fire a few days ago. 
road contractor and rail joint contractor. 
having large contracts in many parts of the country. 


MANUFACTURING COMPANY’S plant was totally de- 
The company is weil known as an electric rail- 
It was doing a rushing business, 
Its loss is severe on this 
account. 

THE MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY has 
extended its Wauwatosa line a mile and a half beyond Wauwatosa to the county 


The company has just completed relaying rails on Grand Ave- 
Heavy T-rails were 


institutions. 
nue. The construction of this track is worthy of mention. 
laid on a crushed stone and concrete foundation and all joints were welded 
by the Milwaukee Rail Joint & Welding Company. The railway company is 
endeavoring to interest the city of Milwaukee in an electric fountain for one 
of the parks. The company offers to stand the expense of the electric features of 
the fountain if the city will meet the expenses of the building and maintenance. 
It is estimated that a suitable fountain would cost about $25,000. 


—_—_—_—_——_e—_ ———_ 
ST. LOUIS NOTES. 


SUBURBAN’'S LOOP IN OPERATION.—The downtown loop of the St. 
Louis & Suburban Railway Company is now in operation. 


FARES REDUCED.—The Suburban Railway Company has reduced the 
fare from Florissant to 25 cents. Formerly residents of that town were com- 
pelled to pay 50 cents. The fare to and from Florissant all along the line has 
been reduced to one-half. 


LIGHT AND WATER CONTRACT LET.—The City Council of Louisville, 
Ill., on June 8, voted to contract with Messrs. Reed & Surrels, of Chicago, to 
put in an electric light and waterworks plant for that city, the same to cost 
$10,500. The work will be commenced within thirty days, and is to be com- 
pleted within 100 days. 


A NEW STREET RAILWAY LAW.—The Drabelle street railway law, 
passed by both houses and approved by the Governor, April 27, 1899, is one of 
the most important pieces of legislation, so far as St. Louis is concerned, that 
has been enacted for many years. The effect of it will be to prevent the loca- 
tion of street railways hereafter except upon the petition of a majority of the 
owners of property along the line where it is projected. It is substantially the 
same law that has been in force in Illinois since 1874, and also in New York 
and Ohio. 

TO EXAMINE THE MOTORMEN.—The Municipal Assembly will in the 
near future be asked to pass a law which, it is stated, will protect citizens 
much more than any fender or combination of fenders on street cars. The 
provisions are that motormen, like engineers, must be licensed. An exam- 
ination as to their fitness must be made before a board appointed by the 
Mayor and confirmed by the Council. This is to determine the applicant’s 
sense of sight and hearing, his quickness of action, knowledge of speeds and 
Conductors must pass the same examination, and will be held 
The examination must be repeated 


of electricity. 
responsible for the conduct of their cars. 
at regular intervals. 
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TEXAS AND MEXICO NOTES. 


THE ELECTRIC LIGHT PLANT at Lockhart, Texas, has been equipped 
with new machinery and otherwise improved. This plant suffered serious dam- 
age recently from an clectric storm. 

THE SAN ANTONIO (TEXAS) STREET RAILWAY COMPANY has 
just completed extensive and costly improvements of its properties. About 
five miles of track which the company purchased from the Edison Street Rail- 
way Company a shor ttime ago has been relaid and the gauge reduced to 
conform to the system of the purchasing company. The consolidated system 
now extends to all parts of the city and to the several suburbs. 


TO IMPROVE CHIHUAHUA’S STREET RAILWAY.—A new company 
has been formed to equip and manage the street railway system of Chihuahua, 
Mexico. The reorganized company has a capital of $200,000. Mr. J. C. Earley, 
representing the new organization, has been sent to the United States to pur- 
chase new rails, cars and other equipment. The rails will be 50-pound, and 
the cars of the latest improved design. The lines of the company are to be 
extended so as to form a belt system, connecting with all of the railroad depots 
and the principal manufacturing coneerns of Chihuahua. The officers of the 
new company are as follows: Governor Ahumada, president; Enrique C. Creel, 
treasurer; Lorenzo Arriolli, secretary; Julio Meyer and F. Sismega, directors. 


Carlos Nieto has been elected superintendent. 


FOLLOWED BY FLOOD.—The municipal electric light, 


DROUTH 


power and water works plant, of Austin, Texas, which a few weeks ago suf- 
fered heavy loss on account of protracted drouth, has been experiencing the 
other extreme for the past ten days, in the nature of one of the greatest floods 
in the history of the Colorado River. 


The plant in question derives its power 
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from Lake McDonald, which is formed by a gigantic dam across the Colo 
rado. The rise in the river came down suddenly and within a few hours the 
waters of the lake had risen to a height of 10 feet over the crest of the dam. 
A rise of 5 more feet would have flooded the power house. The great torrent 
of water has been pouring over the masonry work of the dam for the past 
several days, and it is feared that the foundations of the large power house 
have been impaired by the constant churning of the flood at its base. The 
water furnished by the plant is so full of mud as to make it totally unfit for 
domestic use. The flood swept away many miles of telephone and telegraph 
wires. The work of repairing the numerous breaks is being carried on rapidly. 


—__—__——_++ 
PACIFIC COAST NOTES. 





THE SAN FRANCISCO & SAN MATEO RAILWAY COMPANY recently 
closed a contract with John Hammond for thirty 28-foot electric cars, which 
will be needed when the extensions of the road are completed. 


HOSPITAL LIGHTING.—The Mutual Electric Light Company, San Fran- 
cisco, has, by its enterprise, secured a very desirable contract for lighting the 
new General Hospital for the United States soldiers at the Presidio, which will 
be completed next month. There are 19 buildings in all. 


THE CLEAR LAKE ELECTRIC LIGHT & POWER COMPANY was 
recently granted a 50-year franchise by the supervisors in Santa Rosa, Cal. A 
franchise has been granted to the company in Napa County, and the engineer- 
ing difficulties which have long prevented the development of the water power 
may soon be overcome. 


LARGE ELECTRICAL PLANT.—The Westinghouse Electric & Manufac- 
turing Company has been given a further contract by the San Gabriel Electric 
Company, Azusa, Cal., for an additional rotary converter of 550-hp. This 
unique plant, generating electricity by water power and transmitting it at 
16,500 volts, is gradually supplying current to the entire neighborhood. The 
new machine is employed to supply electric current to the street railroads of 
Los Angeles. The San Gabriel plant now consists of one 325-hp, two 300-hp 
and two 550-hp rotary converters. As new users of electric power are found 
the machinery is expanded to meet the demand. 


Jaci einaaliaincllpliccs tacit 
CANADIAN NOTES. 


THE CITY OF WINNIPEG, Manitoba, has purchased two 1oo-light West- 
ern Electric arc machines, and 220 Western Electric open arc lamps. 


THE CANADIAN ELECTRO-CHEMICAL COMPANY has made applica- 
tion for incorporation, with a capital stock of $1,000,000. Its headquarters wil? 
be at Sault Ste. Marie, Ont. The company will develop and mine gold, silver, 
copper, nickel, iron and other mineral deposits, and smelt, reduce and refine 
all kinds of minerals. The applicants for incorporation are F. H. Clergue, 
Philadelphia; E. V. Clergue, New York; B. J. Clergue, Sault Ste. Marie, Ont.; 
H. C. Hamilton and Nelson Simpson, of the same place. 

THE HOEPFNER REFINING COMPANY, of Hamilton, Ont., has ap- 
plied for a charter. The capital stock is fixed at $600,000, and the objects of the 
company are the mining and refining of zinc, lead, silver, nickel and copper 
ores. The company will control the Canadian patents of Mr. Carl Hoepfner, 
whose process for the refining of ores is said to be much cheaper and gen- 
erally better than any cther in use. Electric current will be supplied to the 
company by the Cataract Power Company, which is already furnishing electric 
light and power in Hamilton. The names of the incorporators of the new 
company are Carl Hoepfner, Frankfort-on-the-Main; A. T. Wood, Hamilton; 


David Maclaren, Ottawa; N. Dyment, Barrie; Hon. J. M. Gibson, John 
Moodie and John Patterson, Hamilton; Henry Necarsulmer and Albert F. 
Fuerst, New York. 


General Hews. 


THE TELEGRAPH AND TELEPHONE. 


PELLA, IOWA.—A franchise has been granted for a local telephone system. 


GLADBROOK, IOWA.—A telephone exchange is to be established in this 
place. 

ROCHESTER, 
Beach. 

OHIO, ILL.—The Ohio Telephone Company has increased its capital stock 


A telephone system is to be established at Arbor 


MICH. 


from $800 to $5000. 

DOVER, ILL.—The Dover Telephone Company has increased its capital 
steck form $2000 to $50,000. 

CLEAR LAKE, IOWA.—The Clear Lake Independent Telephone Company 
has been organized, with a capital stock of $2coo. 

GOLCONDA, ILL.—The Pope County Telephone Company has been organ- 
ized here with a capital stock of $5160, by E. B. Clark, W. H. Moore, and J. 
O. Williamson. 

PASS CHRISTIAN, MISS.—The Town Ceguncil has granted a franchise to 
the Cumberland Telegraph & Telephone Company to establish and operate a 
telephone system in this place. 

ALBANY, N. Y.—The Twin City Telephane Company has been incorporated, 
with a capital stock of $40,000, by J. H. Barmard, C. I. Watson, W. A. Carder, 
of North Tonawanda, and G. A. Curren, of Buffalo. 
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LANSING, MICH.—A bill has passed the Michigan House of Representa- 
tives taxing telegraph and telephone companies 2 per cent. of their gross earn- 
ings; another bill passed taxes corporate property on its cash value. 

CHEYENE, WYO.—The Rocky Mountain Bell Telephone Company is mak- 
ing preparations to construct a line between this city and Greeley or Fort Col- 
lins. This line will connect with the long-distance service at Denver. 

CHATSWORTH, ILL.—The Peoria & Eastern Automatic Telephone Com- 
pany has been organized in this place with a capital stock of $12,000. The 
incorporators are F. C. Stanford, Joseph E. Heald and G. W. McCabe. 

BALTIMORE, MD.—The Maryland Telephone Company has been perma- 
nently organized by Mr. George R. Webb as president; Mr. Harry A. Parr, 
vice-president; Mr. Pinckney W. Wilkinson, secretary; Mr. William H. Em- 
ery, treasurer. 

CLATONIA, N. Y.—The Clatonia Telephone Company has been organized 
to do a general telephone business. Its capital stock is $5000, and the incor- 
porators are S. Borkey, F. W. Jones, J. H. Steinmeyer, H. H. Jones and H. 
Albert, all of Clatonia. 

BOSTON, MASS.—At the annual meeting of the stockholders of the Erie 
Telegraph & Telephone Company, the following named gentlemen were elected 
J. C. Burke, Lowell; A. B. Chandler, New York, 


Greenough, Boston. 


to the board of directors: 
and David S 

STEUBENVILLE, OHIO.—The lines of the Phoenix Telephone Company 
and the Farmers’ Independent Telephone Company have been connected at 
Wintersville. The Farmers Company has about twenty telephones. ‘The line is 
now being built west to Bloomfield. 

LOUISVILLE, KY.—The Cumberland Telegraph & Telephone Company 
has purchased the building lately occupied by the Ohio Valley Telephone Com- 
pany, paying therefor $100,0c0. The Ohio Valley Telephone Company was re- 
cently purchased by the Cumberland Company. 

PERTH AMRBOY, N. J 
porated to build and operate a telephcne system 
and the directors are Andrew Bingler, Jersey City; Richard S. 
rison, N. J.; Samuel A. Boyd, Brooklyn, N. Y. 

WHEELING, W. VA.—The National Telephone Company has been organ- 
ized in this city to maintain and manage telegraph and telephone exchanges. 


-The Amboy Teiephone Company has been incor- 
The capital stock is $10,000, 
Bowen, Har- 


The capital stock is $150,000. The incorporators are A. G. Steelman, I. H. 
Shirk, H. M. Buck, J. B. H. Jefferson, E. L. Ward, all of Baltimore, Md. 

WALTHAM, MASS.—The Waltham Board of Aldermen has granted a fran: 
chise to the Massachusetts Telephone Company to establish a system in this 
city. ‘the company will furnish the city with telephones for city use free of 
charge, and the service rate for business purposes will not exceed $3.50 per 
month 

COLUMBUS, OHIO.—The final contract and ordinance awarding a fran- 
chise to the Columbus Citizens’ Telephone Company have been unanimously 
approved by the Board of Public Works and passed by the City Council. The 
company will likely begin work within 30 days, and its exchange will be in 
operation by the first of next year. 

ALBANY, N. Y.—The Delaware Valley Telephone Company has been incor- 
The points to be connected by the 
company’s system are North Sanford, Binghamtcen, Afton, Bainbridge and Ma- 


porated, with a capital stock of $25,000. 


sonville, and the principal places in Broome, Chenango and Delaware Counties, 
N. Y., and Susquehanna and Sherman, Pa. The incorporators are E. A. 
Goodsell, Afton; V. E. Grégory, North Sandford; L. 

HARRISBURG, PA.—The Southern Telephone Company has applied for a 
franchise to build a line in this city. 


Bilby, Deposit. 


It promises a first class service at about 
one-half the rates charged at present by the Pennsylvania Telephone Company. 
The jatter company is opposing the plans of the new company and it is likely 
precipitated. 


that a local telephone war will be The Pennsylvania Company 


recently made a reduction in its rates, but not enough to please many of the 


patrons who hear so much of cheaper service elsewhere. 
a 
ELECTRIC LIGHT AND POWER. 


PERKASIE, PA.—At 


of the votes were cast in favor of bonding the town for $15,000 for an electric 


a special election recently held here a large majority 
light plant. 


MILWAUKEE, WIS.—It 
Wis., has been sold to the Milwaukee 


Badger electric light plant 
& Power 


is reported that the 


in Racine, Electric Light 


Company 
LOVELAND, COLO.—Mr. Ray Smith, of Longmont, has been granted the 
poles and 


privilege of erecting electric light stringing wires in the streets 


of this place. Mr. Smith expects to have the plant in operation by Oct. 1. 
MARION, IND.—Mr. Fred G. Wilson has been appointed receiver of Keller 
& Mead’s electric light plant. This action is the result of a refusal of Keller 
& Mead to accept $48,000 alleged to have been agreed upon for the sale of the 
property 
CONCORD, N. H. 
Marlborough, has been incorporated, with a capital stock of $5000. 


fhe Marlborough Electric Light, Heat & Power Com- 


pany, cl 
fhe ineorporators are E. B. Knowlton, C. Hodgkins, C. O. Whitney and J. H. 
Kimball 

ROGERSVILLE, TENN.—The Rogersville Electric Company has been or- 
anized, with a capital stock of $5000, to carry on an electric light and power 
business. The incorporators are C. C. Cochran, A. B. Rogan, S. Webster, J. 


. Anderson, A. D. Huffmarter and R. H. Spray, all of Rogersville. 


ALBANY; Ni. % 
name to the Hudson Light, Power & Railway Company. 
tificate of incorporation gives the company the right to operate the Hudson 
treet railway, which property has been transferred to the Hudson T.ight & 


[The Hudson Light & Power Company has changed its 
The amended cer- 


Power Company 
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THE ELECTRIC RAILWAY. 





SOUTH HAVEN, MICH.—The City Council has granted a franchise for 
the proposed electric railway from South Haven to Saugatuck. 

HARRISBURG, PA.—A charter has been issued to the Springfield Street 
Railway Company, of Delaware County, which will connect existing lines. 

ROCHESTER, N. Y.—The com- 
pleted the installation of an automatic block signal system on the Charlotte 


Rochester Railway Company has just 

branch. 
BOSTON, 

pany has been incorporated. 


MASS.—The Waltham, Ayer & Pepperell Street Railway Com- 
It is said to be the longest line thus far formed 
in this commonwealth. 

BRIDGETON, N. J.—The Pridgeton & Millville Traction Company’s road 
has been sold to a Philadelphia syndicate, which has uwiso purchased the Bridge- 
ton electric light plant. 

ATLANTA, GA.—The Collins Park & 
asked for a franchise to build an electric railway system in this city. The capi- 
tal that will be spent in building the lines and making contemplated extensions 


felt Electric Railway Company has 


and improvements will reach $2,000,000. 

LANSING, MICH.—The Detroit & Lake 
pany has filed articles of incorporation changing the name of the company to 
the Detroit, Rochester, Romeo & Lake Orion Railway Company, and increas- 
ing the capital stock from $300,000 to $590,000. 

MANKATO, MINN.—The Mankato Lighting & 
Power Company has purchased the plant of the American Linseed Oil Com- 
pany, in this city, and will use it as the location of its power plant. Work on 
the plans and specifications of the plant is now under way. 

COLUMBUS, WIS.—Mr. C. D. Smith, of Fond du Lac, has asked for a 4o- 
year franchise to construct and operate an electric railway between Fond du 
Lac, Waupun, Beaver Dam and Columbus, the privilege to include commercial 
lighting. The matter will be considered at the next meeting of the council. 


Orion Electric Railway Com- 


Electric Street Railway, 


NORFOLK, VA.—A charter has been granted to the Washington Traction 
& Electric Company, whose authorized capital is $12,000,000. The officers of 
the company are Samuel B. Lawrence, president; Henry M. Haviland, vice- 
president; George D. Spencer, treasurer; John Summerfield, secretary, all of 
New York. 

GRAFTON, MASS.—Mr. Wheildon, 
Grafton, Upton & Milford Street Railway Company. has purchased a majority 
of the stock of the Grafton & Upton Railway and practically secured control 
It has been decided to equip the road with electric power for the 


Louis B. president of the proposed 


of the same. 
passenger service. 

LITTLE FALLS, N.. Y.—Mr. Charles Sullivan has been appointed receiver 
of the Little Falls & Dolgeville Railway Company and the road between the 
two places is now operated by him. The appointment was made on the appli- 
cation of the Manhattan Life Insurance Company, which holds the second 
mortgage bonds. 

MILWAUKEE, WIS —The Milwaukee Traffic & Terminal Railway Com- 
pany has applied to the Common Council for a franchise to build a belt elec- 
tric railway around the city. It is stated that Chicago and Milwaukee capi- 
talists are at the back of the enterprise and will spend $3,000,c00 to complete 
the project within two years. 

BOSTON, MASS.—The Lexington & Boston Street Railway Company has 
secured the franchise from 
with the Lowell & Suburban line to Arlington and with the Boston elevated 
at the latter place. This will give rapid transit from Lowell to Boston. The 
corporation has franchises from Lexington and Waltham. 

NEW YORK, N. Y.—The Brooklyn Rapid Transit Company is considering 
the question of increasing the wages of motormen, conductors and other em- 


sillerica. The proposed line will connect there 


ployees. This action, it is stated, is the result of the steady increase in the 


company’s earnings. ‘The receipts of the company for the first 11 days of 
June were $51,cco more than those of the corresponding period last year. 

OSWEGO, N. Y.—The Oswego Street Railway Company and Lake Ontario 
& Riverside Railway Company have been reorganized under the name of the 
Oswego Traction Company. The capital stock is $300,c00 and the directors are 
S. M. Coon, D. B. Page, Charles A. Tanner, R. Arthur Downey, James P. 
Doyle, W. S. Bentley, Daniel A. Williams and Max B. Richardson, Oswego; 
George I. Turnbull and Charles C. Crook, New York City; C. Sidney Shepard, 
New Haven. 


SILVER SPRINGS, N. Y.—The Perry, Castile, Silver Springs & Pike Rail- 
way Company has been organized in this piace to operate an electric railway 
in Wyoming County, thence through the towns of Pike, Genesee Falls, Gaines- 
ville, Castile, Perry and Silver Springs. ‘The capital stock is $200,000, and the 
directors are John H. and J. M. Duncan, C. S. Van Gorder, Albert O. Skiff, 
Frederick H. Lyon, Henry O. Brown, Milo H. Olin, J. Clarence Lullibridge, 
G. M. Maher, M. N. Cole and J. H. Van Arsdale. 


NEWARK, N. J. 
way was sold at auction at Secaucus a few days ago, for $1,500,000. 
stood that the purchase was made in behalf of those in control of the North 
Jersey Street Railway Company, and that the road will be included in the North 


-The franchise and plant of the New Jersey Electric Rail- 
It is under- 


Jersey system. The New Jersey Electric Railway Company owns the Paterson, 
Passaic & Rutherford, the Rutherford & Jersey City and the Paterson & Little 


Falls lines. The company has been in the hands of a receiver for about a year. 


BRIDGEPORT, CONN. 
consolidation of a large number of the street railways of the southern and cen- 


It is reported that negotiations are on foot for the 
tral part of the state. The purchasing company is to be the Connecticut Light- 
ing & Power Company, which has already obtained a special charter with al- 
most unlimited powers of purchase and stock and bond issue. Mr. A. M. 
Young, of Waterbury, and A. M. Page, of Bridgeport, and a syndicate of New 
York capitalists are to finance the company. Among the companies which 


are reported as being sought after are the Central Railway & Electric Com- 








804 


pany, of New Britain, Norwalk Street Railway Company, Waterbury Traction 
Company, Norwaik Tramway, Bridgeport Traction Company, Westport & 
Saugatuck, Winchester Avenue Road, Derby Street Railroad Company, Bristol 
& Plainville and the Shelton Street Railway Company. ‘The plan is said to be 
to purchase all the electric railway properties mentioned above, construct exten- 
sions where needed, so that a through line from Waterbury to New Haven and 
from New Haven to Stamford may be put into operation, and when that has 
been done to issue new stock for the combined companies and bond the con- 
solidation to a figure that will pay for building the extensions. The bonds are 
not to be above 4 per cent., and for a short term. 


4- . 


LEGAL. 





HATCH STORAGE BATTERY LITIGATION.—On June 14, 1899, Judge 
Colt, in the United States Circuit Court, at Boston, Mass., granted a prelim- 
inary injunction Electric Battery Company, of 
Philadelphia, Pa., against the Quincy & Boston Street Railway Company, re- 
straining the latter trom using and operating the elements of the Hatch storage 
South braintree, Mass., and employed as an auxiliary to 
It is held that the Hatch battery infringes upon the Brush 
the Electric Storage Battery Company. This injunction 
becomes effective on Aug. 1, as the railway company was given until that 
tume to remove the infringing batteries. This is one of four or more suits 
the outgrowth of that in which a preliminary injunction 
sattery Company on May 5 last. 


on complaint of the Storage 


vattery installed at 
tne trolley system. 


patents owned by 


which are was 


granted against the Hatch 

DAMAGES FOR CONTINUED TRESPASS.—The Postal Telegraph-Cable 
Company, having put up two telegraph poles in front of property owned by 
thomas Comisky, the latter brought suit in the New York Supreme Court for 
an injunction and damages, and on the trial was awarded a verdict of $250. An 
order granting a new trial, on the ground that the verdict was excessive, has 
been affirmed by the Second Appellate Division, which held, by Justice Cullen, 
that the plaintiff had been erroneously allowed to prove, by the opinion of a 
witness, the depreciation of the value of his property because of the erection 
‘Ihe court held that opinion evidence was 
was 


and maintenance of these poles. 
incompetent to prove that fact, and the fact itself was incompetent. It 
only in equity that a recovery could be had for damages to the fee of the 
property from a permanent nuisance of continued trespass. 


—>— eee anes 
PERSONAL. 


MR. JOHN W. HOWELL, of the General Electric Company’s lamp works 
at Harrison, N. J., has had the honorary degree of electrical engineer conferred 
upon him by the Stevens Institute of Technology, of which he is a graduate. 

MR. JOSEPH WETZLER, president of the Electrical Engineer Institute 
of Correspondence, has had the honorary degree of electrical engineer conferred 
upon him by the Stevens Institute of Technology, of which he is a graduate. 

MR. A. F. NAGLE, of Chicago, has been appointed mechanical engineer in 
charge of the construction of the new electrical power plant which the Man- 
hattan Elevated Railway of New York City is to put in for the electrical opera 
tion of its system. 

MR. G. R. BOYCE, formerly assistant city engineer of Indianapolis, has be- 
come a member of the firm of S. C. Boyce & Son, Race Street, Cincinnati, 


who are engaged in the desiga and construction of electric light and railway 


plants, and as contractors for all classes of public works. 
MR. THOMAS E. ADAMS, of The Adams-Bagnall Electric Company, 
Cleveland, Ohio, was in New York City for the past month, attending the 


convention of the National Electric Light Association and the Electrical Exhi- 
bition at Madison Square Garden. Mr. Adams now plans an extended trip 


through the East and South in the interests of his company. 

MR. LEWIS BELLOWS, 
Pump Company for the past nineteen years, has resigned his position as New 
York sales manager for the International Pump Company, being unwilling to 
give up residence at Holyoke, Mass. Under his management the sales of the 
Deane Company in 1808 were $600,000, and the profits were over $100,000. 


who has been connected with the Deane Steam 


Trade and Mndustrial Hotes. 


REFINING COMPANY of New York has 


with a capital stock of $500,000. 


COMPANY .—AIl 
Columbia & 


ELECTRIC 
Del., 


lllE MINERS 


been chartered at 


COLUMBIA AUTOMOBILE 


concern should now be addressed and sent to the 


Dover, 
communications for this 
Electric Vehicic 
Company, Hartford, Conn. 

rHE CENTRAL ELECTRIC COMPANY, 


tra’’ carbons continue giving unsurpassed service to its customers. 


stock of standard sizes. 


states that the ‘‘Elec- 
This firm 


Chicago, 
maintains a large 
ALL MATTERS OF 
Rureau of New Orleans and Mr 
of that city, have been satisfact« 
DUTCH GUIANA The 


has received a contract for 


DIFFERENCE between the Underwriters’ Inspection 


Thomas S. McLoughlin, electrical contractor, 


rrily adjusted. 


Berlin Iron Bridge Company, of East Berlin, 
Conn., a warehouse building 4o feet wide, 120 feet 


long and 20 feet high, to be erected in Dutch Guiana. 


N. Y., has 
duty 
illus 


Bronxville, 


THE WARD LEONARD ELECTRIC COMPANY, 


issued a circular giving a classification of its rheostats for continuous 
according to maximum amperes. The various rheostats of this class are 


trated 
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MESSRS. P. C. MIDDLETON & CO., Limited, Aberdeen, Scotland, have 
removed their head office, show rooms, and works to more extensive 
premises. The head office and show rooms are now at 258 and 260 Union Street, 


stores 


and the stores and works in Union Row. 


THE WESTERN ELECTRIC COMPANY, Chicago, has on the press a 
bulletin fully describing hot wire ammeters and voltmeters. These instruments 
may be used upon either direct or alternating current, and are made either for 
switchboards or of the portable type. 


THE UNION ELECTRIC COMPANY has been incorporated under the 
Maine laws, with a capital stock of $500,000. The directors are Charles E. 
Bailey, Linwood F. Jordan and Hattie A. Jordan, all of Portland, and J. Calvin 
Knapp and J. K. P. Rogers, M. D., of South Portland. 

THE AMERICAN INVESTMENT COMPANY of Elizabeth, N. J., has 
been organized to manufacture electric motors, dynamos, etc. The capital 
stock is $50,000. The company was incorporated by F. W. Montgomery and 
M. F. Griggs, of New York, and Frank Bergen, Elizabeth. 

THE FISCHER EQUIPMENT COMPANY, Chicago, is reported to have: 
been awarded the contract by Gen. A. W. Greely, Signal Corps, Washington, 
D. C., for three Woods automobile telegraph and balloon wagons, to cost 
about $1800 each, with an addition of $1500 for extra batteries. 

THE CONSOLIDATED ELECTRIC COMPANY of New York city has 
been incorporated under the West Virginia laws. It will deal in patented elec- 
trical devices. The capital stock is $5,000,000, and the incorporators are C. P. 
Curtis, A. Stemmler, W. Thorpe, W. Ward and C. R. Campbell, all of New 
York city. 

THE UNITED ELECTRIC HEATING COMPANY, Detroit, Mich., has- 
just issued a new illustrated price sheet of electric heating and cooking devices 
of its manufacture. The company has added several new appliances to its list 
ef manufactures, and continues to follow its policy of guaranteeing every appli- 
ance sent out. 

DIAMOND STATE STEEL COMPANY, of Wilmington, Del., is putting 
up an open hearth steel plant, consisting of acid and basic furnaces, which will 
have a capacity of 4oo tons per day; a blocming mull, and a universal plate mill. 
It is to have a large electrical equipment. Mr. Robert Aiken, of Pittsburg, is- 
consulting engineer. 

THE KNECHT BROTHERS’ COMPANY, 2442 Beekman Street, Cincinnati, 
Ohio, is the sole manufacturer of patented friction sensitive drill, besides being 
designer and builder of special machinery and tools. An eight-page pamphlet 
issued by this company tells all about this sensitive drill, with which electrical 
artisans should be more familiar. 

TELEPHONE BRIDGING BELLS.—The Western Telephone Constructiom 
Company, learning that suits are proposed under the recent final decision in 
favor of the Carty bridging bell patent, has issued a special notice suggesting 
as a precautionary measure of sure defence the use of its Western Express 
No. 2 bridged type of telephone. 

THE INTERNATIONAL ELECTRIC MINING 
organized in Portland, Me., with a capital stock of $500,000. 
George D. Burton, Samuel Butler and Murray V. Livingston, all of Boston; 
Osian P. Adams, Cambridgeport; Harry L. Cram, Portland, and George W. 
Steiner, Samuel W. Low, of Roxbury. 

THE SINGLE POLE LIGHTNING ARRESTER recently put on the mar 
ket by the Harvard Electric Company, 224-226 South Clinton Street, Chicago, is 
claimed to be selling well. The manufacturer states that this is the only single 
pole carbon lightning arrester on the market, and that it embodies features 
which will interest all telephone and telegraph men. 

THE YUKON RIVER is already affording an opportunity for American 
The river is open to navigation and the trans 


been 


COMPANY has 
The directors are 


engine and dynamo builders. 
portation company is equipping its steamers with Case engines, built by the 
New Britain Machine Company, of New Britain, Conn., and dynamos mad 
by the Eddy Electric Manufacturing Company, of Windsor, Conn. 

THE C & C ELECTRIC COMPANY, New York, in its Bulletin No. 129, 
just issued, points out the main features of its bipolar dynamos and motors and 
ventilating combinations. The straight and curved field-type machines are 
illustrated, and dimensional diagrams of the same are given. [Illustrations of 
the ventilating combinations, regulators and starting boxes are also shown. 

GARTON-DANIELS.—Since Jan. 1, 1899, the Garton-Daniels Electric Com 
pany, of Keokuk, lowa, has sent its arresters into every state in the Union, and 
over fifty shipments abroad. It also states that the sales of these 
appliances from Jan. 1, 1899, to the present time, 
This is convincing proof of very high merit in the device 
York City, an 


has made 
are equal to the total sales of 
any preceding year. 
THE E. L. POWERS COMPANY, 150 Nassau Street, New 
nounces that it has effected an arrangement for the publication of the future 
ssues of the ‘“‘Electric Railroad List of the World,” hitherto published by the 
and that it will henceforth with the 
Railway Directory. That publication will not only have the 


Gazette, appear consolidated 
American Street 
larger circulation, but be improved in every 
THE E. W. BLISS COMPANY, Borough of Brooklyn, New York City, has 
small pamphlet, pointing out the features of its 


gears and special machinery for all sheet metal work. The Bliss 


Railroad 


way. 


issued a illustrating and 


presses, dies, 
Company manufactures a complete line of standard machines and tools and 
makes a specialty of desigaing and manufacturing machinery for special pur- 
It carries a large number of machines in stock. 


poses 
3ay City, Mich., immediately after 


put a large force of men to work 


THE MICHIGAN PIPE COMPANY, 

adjustment of its loss by the recent fire, 
The work is now so far along that the company has re 
now serving its 


the 
to rebuild its plant. 
the manufacture of water pipe and 
Many improvements have been introduced in the new plant whicl 


sumed conduits, and is 


customers. 
will enable the company to fill orders more promptly than hitherto. 
MESSRS. HAVEN & STOUT, of 1 Nassau 
New York City, have issued recently their Red Manual for 1899. It is a most 
work as to railroad and industrial proporties, with al the 


bankers and brokers, Street 


complete statistical 


teat 
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data presented in compact and handy form. It gives ranges of quotations for 
securities, etc., and constitutes an accurate and available book of reference 
for office or library. Its compilers are entitled to great credit. 

THE MONTAUK MULTIPHASE CABLE COMPANY, New York, will 
soon issue a revised price list. This has been made necessary owing to the 
recent advance in metals. All price lists heretofore issued by this company are 
subject to this revision. A new book is being made ready for the press, and 
will soon be issued, giving data for specifications and plans of buildings show- 
ing the installation of the cables; also directions for installing. Copies of the 
same will be forwarded upon application. 


EXTRAORDINARY TELEPHONE SHIPMENTS.—A most remarkable 
shipment of telephones is recorded by the Western Telephone Construction 
Company, of Chicago, Ill. On Saturday, June 3, this company shipped seven 
complete telephone exchanges, including switchboards, telephones and appurte- 
nances, each of 100 drops capacity. For one day’s business this is the most 
remarkable in the history of the telephone business. The Western Company 
reports its May shipments as the largest on record. 

THE TURNER ENGINEERING COMPANY, ot Bucyrus, Ohio, will erect 
at once a complete boiler plant for the Marion Steam Shovel Company, includ- 
ing a large self-supporting steel chimney, brick-lined, after special designs. 
This latter company sends its shovels and dredging machinery to all parts of 
the world and maintains its pliant strictly up to date with the most modern 
improved money and labor-saving devices. After careful and exhaustive consid- 
eration, the management decided to use the Turner boilers. 

THE MASON TELEPHONE PAY STATION COMPANY, Ludington, 
Mich., recently equipped the New Orleans exchange for the Detroit Switch- 
board & Telephone Construction Company, of Detroit. It has also been 
equipping for the same company the various exchanges of the Detroit Tele- 
phone Company throughout the state of Michigan. The No. 3 desk set pay 
station has been used exclusively in these installations. The Mason Company 
reports that its business at the present time is very satisfactory indeed. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING COM- 
PANY, Pittsburg, has just issued a batch of five catalogues, covering the fol- 
lowing named specialties: Transformer fuse blocks; Shallenberger integrating 
wattmeters; 38-B railway motors; generators and rotary converters for electro- 
lytic work, and belt-driven railway generators. Each of these catalogues is 
very completely illustrated with half-tone views and diagrams. The catalogues 
are gotten up in the usual excellent style of the Westinghouse Company. 


MECHANICAL DRAFT.—Mr. Walter B. Snow, of the engineering staff of 
the B. F. Sturtevant Company, Boston, Mass., on Dec. 1, 1898, delivered a lec- 
ture before the Engineering Society, Columbia University, New York, en- 
titled “The Influence of Mechanical Draft Upon the Ultimate Efficiency of 
Steam Boilers.”” This lecture, which contains much of interest to engineers, has 
been reprinted from the Columbia Engineer in pamphlet form. The subject is 
exhaustively discussed, and concrete examples are given to show the possibil- 
ities of mechanical draft. 

THE NATIONAL IRON & STEEL COMPANY of Mingo Junction, Ohio, 
recently contracted with the Westinghouse Electric & Manufacturing Company 
for the installation of an electrical equipment in its steel mills. The plant 
complete will consist of two 150-kw generators, directly connected to two 
engines of 225-hp each. Current will be supplied at 250 volts to light the mills 
and offices and operate nine large traveling cranes with capacities ranging from 
10 to 30 tons. The chief purpose of the electrical installation is to obtain greater 
economy in the steel rolling department. 


TELEPHONE MATERIAL.—The demand for telephone and line material 
during the past spring has been so very heavy that it has only been with the 
greatest difficulty that the large supply houses have been able to keep up 
with the demand. This has given the Electric Appliance Company of 92 and 
94 West Van Buren Street, Chicago, an opportunity to test the facilities of its 
new building, and it has been able to handle a business in the line of tele- 
phone construction material that would have been absolutely impossible if its 
facilities were not of the very highest order. 

THE B. F. STURTEVANT COMPANY, Boston, Mass., early recognized 
the demand for electrically driven fans, which was sure to follow the general 
distribution of electricity for power purposes. Its first fan motors were built 
about ten years ago, since which time designs have been perfected, the number 
of types greatly increased, and a large electrical department established. 
Some of the recent products of this company in the way of special electric fans 





UNITED STATES PATENTS, ISSUED JUNE 13, 1899. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

626.661. ELECTRIC ARC CARBON; Daniel Bacon, of New York, N. Y. 
App. filed Jan. 13, 1898. (See Current News and Notes.) 

626,667. ELECTRIC SIGN; C. A. Chase, Chicago, Ill. App. filed March 28, 
1899. In order to make the letters of the sign interchangeable the conduc- 
tors from each letter are passed through a slot in the face of the board and 
ire connected at the back of the board with the mains, the connections 
being of such character that it may be readily severed and established. 

626,670. ELECTRICAL BURGLAR ALARM; Clyde Coleman, of Chicago, 
Ill. App. filed Nov. 10, 1896. (See Current News and Notes.) 

626,684.—ELECTRICAL SAFE PROTECTION; Henry F. Freed, of Harris- 
burg, Pa. App. filed Dec. 13, 1898. (See Current News and Notes.) 

RAILWAY SIGNAL; J. Kasmeier, Florence, Ala. App. filed April 

27, 1898. The invention here, which consists of the details of the apparatus, 

provides for the automatic setting of the signals at the ends of the blocks 


626,704. 


by the trains. 


YX) Record of Electrical Patents. 


are presented in its Bulletins H and M. The former relates to the enclosed 
fans, the latter to propeller ventilating wheels. 


THE MICA INSULATOR COMPANY of New York, Chicago and London 
reports a very heavy increase in the volume of business during the last two 
months. The company’s line of insulating materials, viz., ‘‘micanite”’ plates, 
segments, rings, etc., ‘““Empire’’ insulating cloths and papers, and M. I. C. 
compound are being used very extensively by the leading builders of electrical 
machinery throughout the United States and European countries. Those hav- 
ing had no experience in the use of ‘“‘micanite’’ will do well to correspond direct 
with the company at New York, Chicago or London. 


THE COMMERCIAL ELECTRIC COMPANY, Indianapolis, Ind., has just 
issued a circular (No. 17) of its reciprocating electric pumps, which the com- 
pany is installing in a number of large mines. Illustrations are shown of the 
geared electric mine pump, ironclad mine pump, duplex elevator pump, house- 
service pumps and boiler feed pumps. These have been produced to meet a 
demand for pumps which can be controlled and operated at a distance, and are 
furnished in any capacities up to and including 2coo gallons per minute for a 
maximum pressure of 300 pounds per square inch. All gearing is accurately 
cut from the solid and the pinions on the motors are of rawhide. All pumps 
are double action. The installation of these pumps in mines, it is stated, ef- 
fects high economy. 


CEDAR RAPIDS ELECTRIC LIGHT & POWER COMPANY.—The 
Chicago office of the Westinghouse Electric & Manufacturing Company has 
received a contract from the Cedar Rapids Electric Light & Power Co., Cedar 
Rapids, Iowa, for a complete electrical equipment, consisting of one 4oo-kw, 
two-phase generator, delivering current at 1100 volts. This generator is an 
addition to two others previously installed, and doubles the capacity of the 
power house. The contract also includes a complete switchboard of a new 
and novel design’ This switchboard is equipped with high tension circuit 
breakers and switches. The Cedar Rapids Electric Light & Power Company 
has built up a large business in supplying electric current for motors in mills 
and factories, as well as in supplying incandescent lamps in houses, and arc 
lamps for street lighting. This is another case in which supplying electricity 
for light and power purposes has been found so highly remunerative that 
within a short period the amount of power has been doubled. 


THE HARRISON SAFETY BOILER WORKS, Philadelphia, Pa., have 
made the following recent sales of the Cochrane feed water heaters and _ puri- 
fiers: Alabama Steel & Wire Company, Ensley, Ala., 6000-hp; Ohio Steel Com- 
pany, Youngstown, Ohio, 10,000-hp: Hoopes & Townsend, Philadelphia, 1000-hp; 
American Steel Foundry Company, St. Leuis. Mo., 850-hp, and Dickson Manu- 
facturing Company, Scranton, Pa., 200-hp, and sales of the Cochrane steam 
separator to the Franklin Mining Company, Hancock, Mich., 14 and 6-inch; 
Carnegie Steel Company, Pittsburg, three 16-inch and one 10-inch; Laughlin & 
Co., Limited, Pittsburg, six 5-inch, five 10-inch, one 7-inch, one 4-inch, two 
6-inch and two 12-inch; Cambria Steel Company, Johnstown, Pa., two 13-inch; 
American Blower Company, London, England, 4-inch; Gisholt Machine Com- 
pany, Madison, Wis., 14-inch; Monongahela Furnace, McKeesport, Pa., 2 and 
2%-inch; Brier Hill (Ohio) Iron & Coal Company, two 12-inch; E. W. Blatch- 
ford Company, Chicago, 5-inch; National Tube ‘Works, McKeesport, Pa., 3-inch; 
Denver Engineering Works Company, Denver, Col., 4% and 5-inch; Norton 
Bros., Maywood, III., 6-inch. 


TEST OF A GAS ENGINE.—Mr. W. Watson, engineer of the Watson Man- 
ufacturing Company, Jamestown, N. Y., made a test of a No. 10 Climax gas 
engine recently installed in that company’s plant. In a report from the Wat 
son Company to the manufacturer of the Climax engine, the Erie Gas Engine 
Company, Erie, Pa., the record of the test shows very satisfactory results. The 
engine tested is of the four-cycle type, running at 200-r.p.m. The test run was 
for six hours. Running at 4o-bhp the number of explosions per minute was 
86. The minimum gas consumption was 10 feet per bhp per hour; maximum gas 
consumption was 11.6 feet per bhp per hour; average consumption 10.8 feet. The 
guaranteed power of the engine as per contract was 4o-bhp, and the guar- 
anteed gas consumption 13 feet per bhp per hour. The test showed that the 
surplus power above the guarantee was more than 22 per cent., and the gas 
consumption more than 15 per cent. less than the guarantee. The Watson 
Manufacturing Company is highly pleased with the engine and its perform 
ance. The Erie Gas Engine Company rates its engines conservatively, and 
supports its claims by actual tests. The Climax engine is stated to be a ma 
chine of great simplicity, durability and ultimate economy. 





626,708. ELECTRIC MOTOR; Robert Lundell, of New York, N. Y. App 
filed July 16, 1898. Relates to means for detachably securing the commu 
tator brushes in place and connecting the same with the circuit conductors; 


and means for securing the fan guard to the body of the motor. 


626,713. SELF-REGULATING DYNAMO; M. Moscowitz, Newark, N. J] 
App. filed Oct. 4, 1898. The object is to maintain the output of a dynamo 
constant under varying speed conditions. The dynamo has a differential 
series field coil and a self-excited field coil in circuit with its armature; 
also a high resistance shunt coil around the field fed from a battery. 


626,717, ELECTRIC ARC LAMP; H. R. Ottesen, Hanover, Germany. App 
filed Jan. 5, 1899. The carbons are nearly horizontal. At the meeting point 
a plate of non-conducting material is inserted for maintaining the points at 
a constant distance apart. The arc travels around the edge of this plate 
and as both carbons are fed by gravity the arc is maintained at a substan 
tially constant length. 


626,787. ELECTRODE; William E. Irish, of Cleveland, O. App. filed Jan. 3, 
1898. (See Current News and Notes.) 
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6.6,708 ELECTRICAL SWITCH; E. J. Wade, London, England. App. filed 626,922. DUST OR WATERPROOF CASING FOR FIELDS OF ELEC- 
Dec. 17, 1898. The object is to provide means whereby the cells of a battery TRIC MOTORS; J. H. Wayle, Minneapolis, Minn. App. filed April 6, 1899. 
may be altered from one working combination to another without short- The hollow casing open at the ends is divided longitudinally into inde- 
circuiting any of them, and yet without breaking the main circuit. For this pendent sections, having inwardly projecting flanges at the end and hinged 
purpose a number of intermediate com- together at their abutting edges to permit the casing to be open from either 
binations are introduced through which the side. 
changes are effected. The method used 56 626,927. INCANDESCENT LAMP SOCKET; E. G. Perkins, Hartford, Conn. 
that of passing from _—e parallel combin- App. filed Feb. 13, 1898. The socket is adapted without change for the three 
ation to another by first cutting out one or standard types of lamp bases, the contacts, connections and casing being so 
more of the parallels, then reintroducing in arranged as to receive and connect any of the bases. 
parallel the whole or part of the cells cut ees a : 5 s : 5 
out but coupled up in a different series, then 26,940. ELE¢ rRIC C ABLE; W. S. Smith, London, England. App. filed 
cutting out the remainder of the first par- Nov. 7, 1898. For reducing the inductive capacity of sub-marine cables the 
allels and finally reintroducing in parallel cable consists of a solid metallic core having tapes of the same metal wound 
all the cells out of circuit grouped accord- helically upon it, the diameter of the central conductor being largely in 
ing to the new series. excess of the thickness of the tape. 
806. SELECTING INSTRUMENT; A. 626,951. POWER STEERING MECHANISM; J. D. Williamson, Jr., Phila- 
Duppler, Jersey City, N. J. App. filed Aug. delphia, Pa. App. filed Nov. 10, 1898. The object is to provide power 
18, 1897. The general features of the im- steering apparatus with an electromagnetic compensating device whereby 
provement consists in part of the use of any variation between the actual position of the rudder and that indicated 
two magnets having a common current re- by the tell-tale at the steering wheel, will be automatically corrected when- 
ceived from a suitable transmitter, one of ever the rudder is set amid ships. 
which responds promptly and turns a con- 626,978. ELECTRIC ALARM SIGNAL FOR RAILWAY CROSSINGS; W. 
tact arm, and the other responds only when H. Donalds and A. E. Flickinger, Berea, Ohio. App. filed Dec. 31, 1897. 
the impulses stop for a moment and the Details looking to the improvement of the safety feature of electric signals 
current is allowed time to operate it. operated automatically at railway crossings. 
626,826. TELEPHONE CIRCUIT; P. G. : Pantha: : 
Burgess, Mexico, Mexico, and H. W. peers eeetet. 626,979. RAIL BOND FOR ELECTRIC RAILWAYS; J. H. Daniels, Worces- 
Wilder, Springfield, Mass. App. filed March 16, 1899. The invention ter, Mass. App. filed Nov. 25, 1898. This bond is a piece of copper wire 
comprehends a compound circuit arrangement wherein three telephones are rope, the characteristic of the invention being that the strands are loosened 
so placed and connected that while the receiving instrument of one of them and spread at a point between the terminals to increase the flexibility and at 
which we may call A shall be responsive to the transmission of both of the the same time permit it to elongate or contract. 
others, B and C, and shall be able to reproduce the messages transmitted 626,980. RAIL BOND FOR ELECTRIC RAILWAYS; J. H. Danieis, 
by means of the said others the receiver of B will not respond, receive or Worcester, Mass. App. filed April 25, 1899. A modification of the pre- 
reproduce the transmission of C, and the receiver of C will in like manner ceding. 
be neutral or irresponsive to B. 
626,983. AUTOMATIC TELEPHONE EXCHANGE SYSTEM; W. Decker, 
626,832. ELECTRIC METER; C. S. Halsey, Chicago, Ill. App. filed May 23, Owego, N. Y. App. filed Aug. 6, 1896. At each substation is a motor-driven 
1898. The current to be measured traverses a motor having a constant mag- magneto-electric generator generating currents and controlled by a dial and 
netic field in which rotates an armature consisting of a continuous piece of movable plug for controlling the dial, each of such stations connects with 
copper carried by a vertical shaft which is geared through a worm to the switch operating magnets at the central station by metallic circuits. All 
recording mechanism, But a small part of the armature stands in the mag- batteries for improving the switcuvoard are done away with. 
netic field at one time. The current is led to the armature by two elec- , ; aoe Ee ee ee Sete patra 
trodes that dip into the mercury in which the armature is submerged at 626,984. COM BINED ALTERNATING CONTIN( ot - sh RREN1 SY5- 
: : : TEM FOR ELECTRIC TRACTION; Max Deri, of Vienna, Austria. App. 
opposite borders of the field, so that the current will have to travel the ; ; . . . . 
whole length of the field. filed April 27, 1897. (See Current News and Notes.) 
627,006. ELECTRICAL BURGLAR ALARM SY§6TEM; Henning O. Me- 
626,833. SYSTEM OF ELECTRIC METERING; C. S. Halsey, Chicago, III, gaard, of Chicago, Ill. App. filed Nov. 28, 1898 (See Current News and 
App. filed July 1, 1898. The invention consists of two interchangeable reg- Notes) 
istering mechanisms at the point of consumption, and means for throwing 
one set off and the other set on from the generating station which in most 
cases will consist of the neutral wire of the lighting system and a ground 
return. 
626,835. ELECTRIC BLOCK SYSTEM FOR RAILWAYS; G. Knowles, Mil- 
waukee, Wis. App. filed Dec. 26, 1895. This is an automatic signaling sys- 
tem for trolley railways, the invention consisting in the details of con- 
struction in the arrangement of the circuits for throwing the signals suc- 
cessively from danger to safety positions. 
626,848. ELECTRICAL MEASURING INSTRUMENT; Joseph Wells, of 
Niagara Falls, N. Y. App. filed Nov. 3, 1898. (See Current News and 
No 5.) 
4 
HAE 626,983.—Automatic Telephone Exchange System. 
626,951.—-Vower Steering Mechanism. 
627,009. STORAGE BATTERY AND METHOD OF PREPARING ELEC- 
6,918 ELECTRICAL SWITCH; P. Medary, Cynwyd, Pa. App. filed Sept. TRODES THEREFOR; Leonard Paget, of New York, N. Y. App. filed 
», 1898. A push and pull switch in which a cylindrical plunger having con- May 1, 1899. (See Current News and Notes.) 
tacts on its surface, moves through a correspondingly shaped passage in a 627.954. ELECTRICAL BURGLAR ALARM SYSTEM; Clyde Coleman, of 


block of insulating material, the walls of the passage having corresponding 
contacts; the condition of the circuit is determined by the relative position 


of the plunger in the block of insulating material. 


P 
preceding 


rRICAL SWITCH; Medary, Cynwyd, Pa App. filed Nov. 


modification of the 


19. ELEC 
30, IQS \ 


Chicago, Ill. App. filed Oct. 18, 1897. (See Current News and Notes.) 
27,066. AUTOMOBILE; J. Schnepf, New York, N. Y. Filed May 6, 
A small electric motor is arranged over the rear wheel of a bicycle, a fric- 
tion pulley on the motor shaft engages with said wheel and thereby aids 


1899. 


the rider in the work of propulsion. 
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Every eleetric light and raiiwa) 
plant should be provided with 


AY Bristol’s R 
Volt aad Ammeters 


jjg@ Makes continuous record day 
and night. Send for circular, 


THE BRISTOL CO., 
WATERBURY, CONA. 
N. Y. Branch, 121 Liberty St. 


- SPECIAL DYNAMO BELT 


None Genuine without SABLE 
stamped every ten feet. 
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vu . uson, anager. 
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IN SHEET OR WIRE 
FoR. ALL ERE OSES. 


Cc. Fe "CROSELMIRE, 
261 to 766 New Jersey R. R. Ave., 
NEWARK N J 


PLAT INUM 


ENcLosepD ARC LAMPS 






SINGLE { 390 yo; 7 
LAMPS + 220 cp 
FOR... | 119 CIRCUITS. 


They have few parts, regulate perfectly, are graceful in 
—~, and the price is right. 
on’t you let us tell tg about them? 


LEA MANUFACTURING CO., Elwood, Ind. 
— Uncut 
Or cut to any 


MICA 


Size or Pattern 
AMBER Washers. 
A. 0. SCHOONMAKER, 158 William St., New York. 


SAMPLES AND QUOTATIONS FURNISHED. 

5 into believing that Henry R 
DON T Re MISLED Worthington builds nothing 
but steam pumps. Our electric 

pump business is larger than any other manufacturer’s. We make vacuum 
pumps, fire pumps, hydraulic elevator pumps, mine pumps, marine pumps, air 
pumps, boiler feec pumps. brewery pumps, drainage pumps, and others too 
numerous to mention, all driven electrically. If you are in need of anything 


in the way of electric »umping machinery, write us. 
NEW YORK. 


HENRY R. WORTHINGTON, - - - 
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Contractors for Complete Installation 
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STOREY em 


Iron Clad. Komen 
Closed In, Dust and 
Moisture Proof. No 
External Magnetism. 


Specially Adapted for 
Direct Connection 
to Machinery. 

Special Direct eo 


rent [lotors. For Al 
Classes of Work. 


THE STOREY MOTOR & TOOL COMPANY, 
464 South Broad Street, Trenton, N. J. 
Cable Address: STOREY, TRENTON. A B C Code used. 





Branch Factory 
HAMILTON, "Ean, 


“Boch Glaze-Filled” 


Pat. March 8 and 22, 1898. 


HIGH VOLTAGE INSULATORS 
eoeeAND..0. 


PORCELAIN PIN COMBINED. 


Any Required Test Guaranteed no matter how high. 
Beware of imitations. 





wv The R. THOMAS & SONS CO., 


Sales Offices : r 1 
39 & ¢ reer Street, — aaon.. a 


New York. 
HOUSEHOLD ano EXPERIMENTAL 


TIES ELECTRICAL SUPPLIES. 


Send sc. in stamps for new catalogue. 


J. ELLIOTT SHAW & CO., 
Philadelphia, Pa. 





DROP COMMUTATOR BARS 
HAVE STOOD THE JEST OF TIME 





WE MAKE JUNCTION BOXES. 


Our NEW TYPE will interest you. 
and LOW PRICE. 


JOHNSON & MORTON, 


Machinists ought to keep 
on hand a bottle of Vitogen 
for immediate application 
in case of accidents, elec- 


etc. FORMS 


trical burns, 


HEALTHY NEW FLESH 
AT ONCE. 
Cleveland, O., 


ANTISEPTIC POWDER 


RELIEVES PAIN 
HEALS BURNS 


WITHOUT A SCAR. 


Sold by all emcee or mailed on receipt of price. Perforated screw cap bottle. 
2 O2Z., 50C.; 4 02., $1.00. Canadian price, 2 02., 60C.; 4 02., $1.20. 


The G. F. HARVEY C ve on a N.Y., U.S. A. 
Canadian Branch, [lille Roches, Ont., KEZAR & BENNETT, Agents. 


ROUSSEAU'S ELECTRICAL wom fae, 


329 FOURTH AVENUE, N. Y. CITY 
WE MAKE ANY CLASS OF STAMPED OR TURNED MATE 


Dr. Campbell, 
says: ‘‘I con- 
sider Vitogen superior to all 
other antiseptics, and use it 
in the most serious cases, 
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It is without an equal for HIGH FINISH, substantial construction, convenience 
It’s worth your while to write for description and prices no matter how well you are satisfied now. 
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KEE<O- PLATINUM 


 +NEWARK, N. J. 
New York Office: 120 Liberty Street. 

In Sheet or Wire, any degree of hardness. FOR ALL PURPOSES. 
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123 Liberty St. New York City. 
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YOUR... 
CHOICE. 


We will supply you with a NEW 
INCANDESCENT LAMP second to 
none cn the market. 

Or RENEW your burned-out 
lamps and save you 30 per cent. 
to 50 per cent. in your lamp bills. 

Or exchange new lamps for 
your burned-outs. 








The H. B. Camp Go.’s Vitrified Clay Conduit. 


For Underground Telephone, Tele- 
graph and Electric Light Wires and 
Underground Trolley System for Elec- 
tric Street Railways. 


Our conduit is made of special- 
ly prepared clays, is thoroughly 
vitreous and giazed, making it 
acid, gas and water proof, and Is 
not affected by _ electrolysis. 
Standard size is 3-inch internal 
diameter. However, we can make 
any size or multiple duct. Our 
patent mandrel used in laying 
our conduits prevents the possi- 
bility of shoulders, and insures 
good alignment of bore. We 
claim for strength, economy, dur- 
pone A cheapness and perieet = 
by. the de aeneaees sunen- Write us for Prices, Circulars 

es. Any information promptly end Full Particulars. 


iven. Write for catalogue. 
° . NEW. RENEWED. 
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PHILADELPHIA. 








Manufactured and Installed by 
- THE... 


ELECTRIC STORAGE 
BATTERY CO., 
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BATTERY CAPACITIES. 


15200 amperes hours at 1520 amperes discharge. 
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Boston, 60 State St. 
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DIRECT 
CURRENT USE. 


Thoroughly Guaranteed. 
Absolutely Permanent. 








Made in Switch-board and 
Portable Types. 


QUHEN & CO., INC., 
Manufacturers and importers of and Dealers in all kinds of Scientific Instruments, 
N. Y. Office, 59 Fifth Ave. 7, 1010 Chestnut St., Phila. 


ELECTRIC BICYCLE LAMP 


DOESN’T BLOW OR JAR OUT. 
Simplicity Itself. Handsomely Designed. 
Send $3.75 and Get Lamp Complete. 
RECHARGING DEVICE. By using this you can recharge batteries with 


any direct electric current, thus obtaining light from eight to twelve hours for 
less than two cents. Cost, $1.25 extra. 


Send for Catalogue, Describing also Electric House and Carriage Lamps. 


UNITED STATES BATTERY CO., 


B. N. SPERRY, Manager, 
Gridley Block, Syracuse, N. Y. 











Quen War ao FOR ALTER! NATE prt Rei Cables 


as supplied to U. 8S. Government, manu- 
facturers of Cables, ae Tight Sta- 
tiene, and the various Tele 

Send 10c for Ca talogue 5 Prplectrtcal 
Measuring Instruments,’’ recently issued 
More than eee profusely illustrated. 


JAMES G. S G. BIDDLE, 
1036 Drexel Building, PHILADELPHIA. 





“Jagabi” Portable Testing Set. 





Dixon's Pure Flake Graphite..... 


is a Blessing to Every 
Engine Room and Machine Shop. 


A small quantity added to any Oil or Grease largely increases 
its lubricating value and makes the finest Cooling Mixture. 


Pamphlet and Sample Sent Free. 
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‘ Chicago General Fixture Co. 


169 ADAMS ST., CHICAGO, ILLINOIS. 
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and GAS FIXTURES 
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sou om ILLINOIS INSULATED WIRE CO, « 
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SY CAMORE , ILI SAMPLES FREE 





“BIG FOUR ROUTE” 


FOUR GREAT TRAINS, 


“NEW YORK AND BOSTON 
MORNING SPECIAL,” 


BETWEEN 
St. Louis, Peoria, Indianapolis, Cincinnati, 
Columbus, Cleveland, Buffalo, New 
York and Boston. 


“ KNICKERBOCKER SPECIAL,” 


BETWEEN 
St. Louis, Indianapolis, Cincinnati, Cleveland, 
New York and Boston. 


“ SOUTHWESTERN LIMITED,” 
Cincinnati, Columbus, Cleveland, New York 


“WHITE CITY SPECIAL,” 


BETWEEN 


Cincinnati, indianapolis and Chicago. 











M,. E. INGALLS, E. O. McCORMICK, 
President, Pass, Traffic Mgr. 
WARREN J. LYNCH, 

Asst. Gen. Pass. & Tkt. Agt. 


General Incandescent Are Light Co., 


572-578 FIRST AVENUE, Cor. 33a St., NEW YORK. 
BRANCH O° FICES: 

NEW YORK: BOSTON : PHILADELPHIA : CLEVELAND : SAN FRANCISCO : 
39-41 Cortlandt St. 31 Milk Street. 233 Drexel Bidg. 39-47 E. Prospect St. 598 Parrott Bldg. 
MARTIN J. INSULL CO. 

CHICAGO : ST. LOUIS MINNEAPOLIS : MILWAUKEE : 


1012-13 Monadnock Block. 51 Security Bidg. 616 Guaranty Bldg. 700 Pabst Bida. 


“HARTFORD” 








Positive Lock. 
Sure Contact. 


“Cleat Concealed” and 
4 “Moulding.” 








SEND FOR CIRCULAR AND PRICES. 





THE HART MFG. 


A NEW ROSETTE. 


Caps and Bases Interchangeable. 


CO., HARTFORD, CONN, 


,- <i 


SERIES.” 


The New York Central's 


book of travel. 

These small books are filled 
with information regarding the 
resorts of America, best routes, 
time required for journey and 
cost thereof. 


Our Illustrated Catalogue, a book- 
let of 32 pages, 4 x 8, gives synopsis of 
contents of each of twenty-five books ; 
this Catalogue sent free to any ad- 
dress on receipt of a postage stamp 
by Geo. H. Daniels, General Dcemaner 
Agent, Grand Central Station, New 


York, 
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Al oo » Hancock Quick-Break FOR FAN MOTOR CATALOGUE 


ae Lede fcy 


AJAX Direct Current 


, Three Speeds, 
— FOUR BLADES 
Or Two Blades, 













Our line includes 


QUICK-BREAK SWITCH- 
r 
ES, Voltmeter Switches, End- Standard With or Without 
Cell Regulating Switches, Ceiling Fan Chandelier 
Section Switches, Covered Ser- Attachments. 


vice Switches, Heater Motor. 
Switche 
Brees” Made for 


Albert and J. M. Anderson Mfg. Co., 9 } Scr von. 


Factory and Headquarters: 
280-2903 A St., BOSTON, MASS. 


New York Branch: 123 LIBERTY STREET, NEW YORK, N. Y. 


The Speed of the 
Four Blade Fan is 
215 Revolutions. 


The Speed of the 
Two Blade Fan is 
235 Revolutions. 
BULLETIN 16 F 
Gives Full 
Description. 








Sweep of Blade, 
60 inches. 
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: Central Station Book-keeping, 3 ; 

‘ By HORATIO A. FOSTER, 3 3 
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GENERAL ELECTRIC COMPANY’S 
dison Sockets 


with characteristic screw base embody 
in their design and manufacture all the 
elements of simplicity, durability and 
reliability. 


The General Electric Plug and Link Cut-outs, Ceiling Rosettes, Punched Clip Knife Switches, 


Porcelain Cleats and Porcelain Knobs are absolutely uniform in quality and stand the severest tests. 
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During the Summer 


many plans are formulated for ex- 
ecution in the coming Fall. Many 
men read the advertising in the 
technical journals most thoroughly 
at this time, because they are gath- 
ering data now as to the manufac- 
turers who make what they intend 
to purchase later on. 

A man cannot sow and 
reap the same week, he must 
sow his seed and wait patiently for 
the harvest: so it is with the ad- 
vertiser, he must make his impres- 
sion upon prospective customers 
ahead of the time that they expect 
to pay. 

Advertising in the Sum- 
mer pays; it brings business in 
the Fall which the man who with- 
draws during the Summer fails to 
get. 

Keeping everlastingly at it is 
what brings success: our new form 
of contract is especially designed 
for the advertisers who want suc- 


cess. 


ELECTRICAL WORLD anp ENGINEER, 
120 Liberty St., New York. 













ORIGINAL PAPERS ON 


Dynamo 
Machinery 


and Allied Subjects. 


By JOHN HOPKINSON, F. R. S. 


(Authorized American Edition.) 







CLOTH. 249 PAGES. 98 ILLUSTRATIONS. PRICE, $1.00. 







CONTENTS. 
I, On Electric Lighting. VIII. Induction Coils and Trans- 
2 II. On Electric Lighting. formers. 
t. Ill. Some Pointsin Electric Lighting. IX. Report of a Test of Two 
¢. IV. Dynamo Electric Machinery. 6,500 Watt Transformers. 
“ WV. Dynamo Electric Machinery. X. Theory of the Alternating 
VI. Theory of Alternating Currents. Current Dynamo. 
Vil. An Unnoticed Danger in Certain XI. The Electric Lighthouses of 
Apparatus for Distribution of Macquaire and of Tino. 
Electricity. 





Very few contributions to electrical literature since the days of 
“ Faraday have been of as important character as those contained in 
% the present volume: and this is true, whether considered from a 
“4 theoretical or from a practical standpoint. In the first paper that in- 
valuable aid to the study 
and design of dynamos, 
the characteristic curve, 
was first announced, and 
the two following papers 
are devoted more or less 
to developing its appli- 
cations. These three 
papers contain a vast 
amount of information 
relating to the various 
points connected with 
the subject. Though 
the style is simple and 
popular, the statements 
are authoritative and 
supplied the beginnings 
of electrical engineer- 
ing. The fourth and 
fifth papers, on the 
theory and design of 
continuous-current dy- 
namos, furnished the 
principles upon which 
the design of such dy- 
namos is now based. 
The sixth paper estab- 
lished the important 
principles in regard to 
3 coupling alternating- 
. current machines; the next three papers are on the transformer, and 
* the remaining two are on the theory of the alternate-current dynamo 
and electric light houses respectively. The majority of the papers 
¢ contain no mathematical formule, and several others so little as not to 
“ prevent their being understood by a non-mathematical reader. 











DR. JOHN HOPKINSON. 











Copies of this or any other electrical book published will be sent by 
mail, POSTAGE PREPAID, to any address in the world, on receipt of 


M price. 


Electrical World and Engineer, 


paaae Publishers ..... 





June 24, 1899. 
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WILLARD STORAGE BATTERIES as FOUND by DEALERS and USERS. 


OBSERVE THAT THESE TESTIMONIALS ARE CHANCED WEEKLY. 








THE EDISON LIGHT AND POWER COMPANY. 


Messrs. Sree & SiGLER, Cleveland, Ohio. La Crosse, Wis., Dec. 23, 1898. 
GENTLEMEN :—Yours of the rgth inst. to hand, and in reply would say that my experience with the ‘‘Willard” battery 

during the past three years has proved it to excel in efficiency, low cost of maintenance and minimum weight per outfit, 

and I believe it merits the great success it seems to be achieving. Have bought a number of ‘‘Willard” batteries, which 


B. KNUTESEN. 


have cost me nothing for repairs. Very truly yours, I. 








i iori i i i y f a Willard Storage 

We respectfully submit that the best proof of the value and superiority of the Willard Battery is found in the fact that every user o i 
Battery is an sathentatte supporter of it. Weabsolutely know of no exception to this rule, and we have on file hundreds of evidences of this fact, covering every 
line of use to which the Willard Battery has been applied. We respectfully solicit correspondence of parties interested in storage batteries for whatever purpose. 


SIPE ck SIGCLER, . ° Cleveland, Onio. 
Electrical Books. Paris 





6th EDITION, With Supplement 











a We can furnish, at the very shortest notice, any elec- ege 
DYNAMO trical or Sa comes aca aa we Sa a to Exposition 
any address in the world on receipt of price. Catalogues : 
ELECTRIC ona information cheerfully furnished. Address ae poe fai 


MACHINERY Electrical World and Engineer, | $ sicssoticis correspondence with 


By SILVANUS P. THOMPSON, firms in electrical or mechanical 
D. 8c., B. A., F. R| 8 120 Liberty Street, New York. lines desirous of exhibiting at 
SSS SSS Paris Exposition or of finding a 


A MANUAL FOR STUDENTS AND 


ET us explain our new plan for market in Europe for their spe- 
ELECTROTECHNICS. i otlag. advertising space. cialties, Has branches in prin- 
seni : cipal European centres. 
ELECTRICAL WORLD Address, JOHN BURNS, 
AND 


IT GETS BUSINESS FOR YOU! |} tsinet.ccpu. 


REFERENCES: 
ELECTRICAL WORLD and ENGINEER, Pie Ctat aseinante on te 
wa First Avenue, New York. 


ENGINEER, 





~QDOQQQAXVQNAA 


120 Liberty Street, New York. 














INYVINGINGIN 


FOURTH EDITION. OVER 6,000 DEFINITIONS NEWLY ADDED. GREATLY ENLARGED. 


A DICTIONARY 


ELECTRICAL WORDS, TERMS AND PHRASES. 


By EDWIN J. HOUSTON, A. M. 


Fourth Edition, with 322 double-column Pages added, bringing the work down to 1898. 990 Pages; 582 Illustrations. Price $7.00. 


volved in it may be formed when it is stated that the Dictionary consists of 990 double 

column royal octavo pages, includes 10,042 distinct words, terms or phrases, and gives 
12,073 different definitions. It also has 582 illustrations, most of which were drawn especially for 
the work. 

Great care has been exercised to secure clearness, to the end that while the definitions and 
explanations shall be satisfactory to the expert electrician, they shall also be simple and intelli- 
gible to those who have little or no training in electricity. 

The Dictionary is a handsome book. The type used is large and bold, and so arranged that 
each word catches the eye at once by standing out in sharp relief from the page. 

The volume is convenient in size, the paper of extra quality and the binding handsome and 
substantial; yet the price has been placed within the means of all. 


S OME idea of the scope of this important work and of the immense amount of labor ir. 





Copies of this or any other electrical books published will be sent by mail, POSTAGE PREPAID, 
to any address in the world, on receipt of price. 


ELECTRICAL WORLD AND ENGINEER, 120 Liberty Street, New York. 
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THE FALK COMPANY, 


SUCCESSORS TO THE 


CLOOS ELECTRICAL ENGINEERING CO., 


MILWAUKEE, WIS., U. S. A. 


Manufacturers of Devices for the 


Control of High Voltages. 


WE MAKE 

, ; . These devices operate on the oil-break 
High Potential Switches of all Ca- plunger principle. The boxes are filled with 
pacities, Underground Junction a special acidless oil, the contact points 
Boxes for alternating and Series being always submerged. The full load cur- 


Arc Circuits, Transformer Cut- rent may be broken without danger to the 
ts. etc.. etc operator or damage to the plugs. 
ou 9 “9 e 
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WARD LEONARD 
RHEOSTATS. 


™~ 


“LITTLE GEM” 
CLEAT ROSETTE 


HIGH GRADE. 








MOTOR SPEED REGULATORS. 






FIG. 150. 


WE OFFER YOU A HIGH-GRADE ROSETTE ‘rR? TYPE 


FOR LITTLE MONEY. 





eet. 
$4 5° 


. x 


a i 3500 














_— | a . a 





$4.00 


WRITE FOR PRICES. 


PASS & SEYMOUR, 
SYRACUSE, N. Y. 


NEW YORK OFFICE, 23 DEY STREET. 


F. M. HAWKINS. 





Same prices 1 epee to Ventilating Fan Controllers 
“R” Type % H. P. Regulator, $1.60. 


WARD LEONARD ELECTRIC GD, sss * 








VIEWS SHOWING SHOP. 





i Perret inbbin | 
‘om ELECTRICAL SUPPLY = 
t 


Finishing and Polishing Rooms. General View. Stock and Tool Room. 








REPAIRS—We are fitted to repair Motors, Generators, Arc Lamps, Instruments, Storage Batteries and electrical ma- 
chinery and appliances of all kinds. 

TESTING —If you want any machinery or appliances tested by us, we have alternating and direct current, both 

constant potential and constant current. the 

SPECI ALTIES~We manufacture straight electric and combination fixtures from standard and special designs; 

also electric signs of the latest types. For quality and price they can’t be beat. 


EXPERIENCED WORKMEN —0:s force of workmen are thoroughly competent and experienced. 2 


MICHIGAN ELECTRIC COMPANY, DETROIT. : 
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THE STEWART |At the 


Combination 


Socket Handle|S#& 


" Adjuster. 





IT SPEAKS 
FOR ITSELF. 


FOR SALE BY 





ANCHOR ELECTRIC CO., - Boston. 
MANHATTAN ELEC. SUPPLY CO., New York. 
OSTRANDER & CO., - - New York. 
THE DALE CoO., - © «= «= New York, 
FRANK H. STEWART & CO., Philadelphia. 
VALLEE BROS. & CO., - = Philadelphia. 


H. C. ROBERTS ELECTRIC CO., Philadelphia. 
L. P. CLARK &CO., - - Philadelphia. 
THE RUMSEY ELEC. M’F’RS CO. Philadelphia. 
ROBBINS ELECTRIC CO., Pittsburg. 


Klein’s Climbers 


Connector’s, Linemen’s 
and Construction Tools. 


KLEIN’S TOOLS 








CLIMBERS 


CATALOQUE Free.@ ASK FoR IT. 
MATHIAS KLEIN & SON 
87.89 W. Yan Buren 8t., CHICAGO, FLI. 


Cransformers, 
Kuhlman Electric Co. 


ELKHART, INDIANA. 
ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrical, 
Civil Engineering ; Chemical Courses ; Architecture. 
Extensive shops. Modernly equipped laboratories in 
all departments. Expenses low. = year. For 
catalogue address . L. MEES, President, Terre 
Haute, Ind. 











or other summer resort, the ball rooms and 
dancing pavilions, at least, should be brilliantly 
lighted. The season is so short and the weather 
so uncertain, that a lavish expenditure of money 
to secure this effect would be poor policy indeed ; 
the very best effect can be obtained satisfactorily 
and economically by the use of WHEELER 
REFLECTORS. Say for instance our No. 
668; this is designed for a ceiling cluster; it is 
lined with silver plated mirror facets, and gives 
a bright, pleasant glow over the merry dancers; 
it is easily wired, too. 


Wheeler Reflector Co., 


BOSTON, ~ - MASS. 


Send for our Catalogue on Electri- 
city, Gas or Oil, indicating require- 
ments, 









Sea- 





IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 
WORLD AND ENGINEER. 








ELECTRIC SEARCH- 
LIGHT PROJECTORS. 


mH mH 












mm 

















lI 
All Sizes aie 
Projectors 
and any for Yacht 
$ 
Candle ae 






and 






Power. 






Launches. 







* 
cs ee 







Fitted with 
Lens Mirrors 


Latest and 












most 
or Silvered approved 
Copper Design and 
Reflectors. } Construction. 
wt ot vt one? 






SEND FOR OUR NEW CATALOGUE “A.” 


THE CARLISLE & FINCH C0., 828-830 W. 6th Street, 


CINCINNATI, OHIO. 











FOURTH EDITION. 


Standard Tables 


ELECTRIC. 
WIREMEN 


with instructions for Wiremen and 
Linemen, Underwriters’ rules, and 
Useful Formule and Data. 

By CHARLES M. DAVIS. 
Fourth Edition, thoroughly revised, 
and edited by 
W. D. Weaver. 


Flexible Morocco, 128 pages. 


Price, $1 .00. 


The Fourth Edition of this popu- 
lar book contains the latest revisions 
of the insurance rules of the Under- 
writers’ International Electric Asso- 
ciation, now almost exclusively used 
in the United States. An important 
section has been added on the calcp- 
lation of alternating current wiring, 
which for the first time brings this 
subject within the reach of practical 
men. 

A number of the most important 
tables were prepared expressly for 
this work, and, being copyrighted, 
cannot be found elsewhere. All the 
wiring tables are calculated on a uni- 
form basis and arranged in the most 
convenient manner for practical use. 

The object always kept in view has 
been to produce a book for wiremen 
and electricians of a thoroughly prac- 
tical character and free from the pad- 
ding and useless tables that generally 
accompany such works. 





Electrical World and Engineer, 


Publishers, 
120 Liberty St., New York. 





MUNICIPAL 
MONOPOLIES. 


By EpwarD W. BeEMIs, JOHN R. 
COMMONS, FRANK PARSONS, M. 
N. Baker, F. A. C. PERRINE, 
MAx WEST. 12mo, cloth, appen- 
dix, index, $2.00. Ge 2 ge 
Crowell’s Library of Economics 
and Politics.) 

Copies of this book or any elec- 
trical book published will be sent 
by mail, POSTAGE PREPAID, to any 
address in the world on receipt 
of price. 


Electrical World and Engineer, 
120 Liberty St., New York. 











ILLUMINATED TYPE. 


Including VOLTMETERS, AMMETERS, GROUND DETECTORS, ETC. 


STATION 


654 HUDSON STREET, NEW YORK. 


GATES & RANDOLPH, Western Agents, 13-15 Monadnock Bldg., Chicago, III. 
MANUFACTURERS OF 


For Both DIRECT and 
ALTERNATING CURRENTS, 


INSTRUMENTS 


THOROUGHLY 
GUARANTEED. 





ROUND TYPE. 


WRITE FOR OUR DESCRIPTIVE CIRCULAR, PRICES AND DISCOUNTS. 








JUNE 24, 1899. ELECTRICAL WORLD anv ENGINEER. II 


te hai. UK MU 
MONTA se CTIPHASE FIERCE 


THE MONTAUK 
FIRE 


FIRE CABLE 

(THE ONLY FIRE 

DETECTIVE 
FIGHTING 
FINALLY 
FINISHED. 


CABLE IN 
THE WORLD) 
100 BROADWAY, N. Y., U. S. A. 












on the Woodwork of any 
building will Vitalize every 
Infinitesimal Part and a fire 
or dangerous heat will 
instantly give automatic 
warning; thus making STUDY THIS CUT. 


MONTAUK MULTIPHASE CABLE CO, - -_ - 


9 OOO O-O-9-O-9-F6696FFOSOF OOOOH 


Stevnsons racrerronesnn| ME Storage Battery Supply COMPANY | "Hsia En 


i 
almost exclusive use in all classes of heatre Di mmers, 















Stee Se. Se See Se WE MAKE, RENT, RECHARGE, REPAIR STORAGE BATTERIES. Special Rheostats. 
RUSHMORE DYNAMO WORKS, YACHT LIGHTING, CARRIAGE LIGHTING. ELECTRICAL DECORATIONS. Iron Clad Resistance Co. 
Telephone 559. Jersey City.| BBO Hast 227th Street, New York. WESTFIELD, N. J., U.S. A. 





TORRINGTON, 
CENTRAL MANUFACTURING CO., | UNION HARDWARE CO., ’conn. 
CHATTANOOGA, TENN. 
seniat siate steiner eee = Woodwork for Electrical Purposes 
eae | CROSS A Saaenone, ioe tama IN ALL FOREIGN AND DOMESTIC WOODS. 
i ie Laue Gische on bund. Push Button Shells, Bell Boxes, Bases, Rosettes, etc., etc. 
Delivered prices quoted, F. O. B. cars. your citv. in anv quantitv. (7 Write us. Electroplating in Gold, Silver, Nickel and Brass. 





THE BEST EVIDENCE 
OF THE POPULAR FEELING AGAINST 
THE TRUST 


can be found in the inquiries 
which we receive daily for 


Our Independent Apparatus 


and many stating that if we are not really 
‘¢ outside ’’ our machines are not wanted. 


ARMITAGE-HERSCHELL CO. 


North Tonawanda 
Electrical Dept. NEW YORK, U. S. A. 


IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in ELECTRICAL an 0 Or 


SPEED 


The Insulating CONTROLLERS. 
SADDLE STAPLE Regulate the air with first- 


class apparatus of our 












NJ 
TAZ, 







For Bell-Wiring, Gas-Lighting, manufacture. 
FIBER Telephone, Fire and Burglar Alarm, Railroad 
L and Telegraph Work. Write for prices and 
INING~ Prevents short-circuiting and does away descriptive ctroular before 
UNDER with use of tape under staples. No special | °'dering elsewhere. 
tools required. All sizes between those shown 
SHOULDER. in cuts. Whclesale price-list and other in- OHIO ELECTRIC 





formation. Address, 


THE INSULATING SADDLE STAPLE’co,, | SPECIALTY MFG. CO., |) 4 


BROCKTON, MASS., U. S. A. Troy, Ohio, U.S.A. 





A 
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The BOSSERT “PLUGGED” STEEL OUTLET #0 SWITCH BOXES 


are adaptable to any condition of wiring. They have a distinct advantage over the ordinary cast 
iron ‘‘KNOCKOUT” BOXES, in that they are lighter, stronger and cannot be broken, thereby sav- 
ing to the contractor a large amount in material and time required 

in removing cracked boxes. The holes are securely sealed with 

a steel plug, which can be removed whenever desired with a few 

blows of a hammer, leaving a clean round hole the exact size of 

conduit, entirely obviating the necessity of filing. 


THEIR PRICE ALSO RECOMMENDS THEM. 


We furnish any kind of a box needed in wiring a building. SEND FOR CATALOGUE, 


THE BOSSERT ELECTRIC CONSTRUCTION CO., 





Standard Thermometer & Electric to. 


Main Office: PEABODY, MASS. 


NEW YORK Office: W. J. Bramhall, Resident Manager, 141 Broadway. 
CHICAGO Office: Geo. H. Stout, Resident ae 313 To Canal St. 
YENERAL EUROPEAN AGENTS . M. Salmony & Co., 

m8 Charing Cross Maes London. 


ARC LAMPS=.. 
The “Midget ” 
Enclosed 
AIC.....2% 


Best in the Market ! 
Steady White Light! 





As Good as the Best. 


aoe or Double Globe Cheaper than the Cheapest. 
rrangement. - ; ‘ 
For Constant Potential Circuits, 110 and 220 Volts. 
No Parts to Wear or SIMPLE. DURABLE. LONG BURNING. 


Get Out of Order! 


Burn 125 to 150 Hours. 


Send for Bulletins THE MORRIS ARC LAMP CO., 


WRITE FOR CIRCULAR. 








Series A. / 
CHESTER, PA. 
Agencies in all the Large Cities. NEW YORK: The Manufacturer’s & Inventor’s Electric Co., 96-98 Fulton St. 
‘ F PITTSBURG: Doubleday-Hill Electric Co., 609 Smithfield St. 
9S OOOOOO5OO5554O9HOSS HHOSOSSHSSSALS HHLOHOHOOHOOOH lanhiewaenaiy? 
















BEB. Ww. ‘co. 


Standard Street Fixtures. 


HESE Fixtures are furnished complete as shown in cuts 

with 4-foot goose-neck of 34 pipe, standard 16-inch hood 
and 14%-inch deflector of heavy tin and of approved pattern. 
All castings of malleable iron, 





FIXTURE No. 3 has a movable yoke of malleable iron on which insulators 
of standard glass type are used. This is without doubt the best fixture on the 
market. 


Insulated bushings furnished with all fixtures without extra charge. 


Clusters made on Fixture No. 3 at a slight increase in cost. 


BIBBER-WHITE COMPANY, 
Manufacturers .... 49 Federal Street, BOSTON. 
TS eS ee SSS SS SSS SSS SVS VS SS => 7 a 7 — 






4 
) 
) PRICES ON APPLICATION. 
4 JOBBERS SUPPLIED. 







f 
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Standard Fort Wayne Duncan Meters —-seax\ 


Have been made in our factory without interruption for five 
years, and we are still making them. 

For extreme simplicity the lamp 
or ampere-hour meter has no equal 
and it does its work well. The 
adjustable friction compensator is a 
device peculiar to our’ watt-hour 
meters—they start on one-half of one 
per cent. of full load. If you do not 
— } know all about the Standard Fort 
integrating Lamp and Ampere-Hour Meter. Wayne Duncan Meters and just 


. 
where and how they are made, drop us a postal for our new pamphlet. 
DON'T FORGET THE NAME....... 


FORT WAYNE ELECTRIC WORKS, (Incorporated.) 


RAK 

















FORT WAYNE, INDIANA. Integrating Watt-Hour Meter. 
DASA ASAAASANS SPD DDD DDD DDD DDD DDD DDD DD DDD DDS SD DD 
~ AUTOMATIC MAGNETIC _ N. B. BUBB, Manager. J. M. CHESNUT, Supt. AUTOMATIC 


Se eeeets: | Williamsport Wooden Pipe Co,| sr starters 


sais aaa ... [IANUPACTURERS OF... Motor Regulators, 


112 Federal Street, Camden, N. J. CREOSOTED WOODEN CONDUIT Field Regulators, 


UNDER CHESNUT PATENT. Theatre Dimmers. 





Write for Information and Save [oney. 


General Office: Williamsport, Pa. 
A. D. FRENCH, New York Agt., 44 Broad St. 


Over 500 miles of this Conduit now in use in the City of Philadelphia. 

For underground electrical purposes the conduit produced under this 
process is the most practical, the most durable and the most economical 
of any conduit on the market. 

This conduit is now being used in the leading cities, and the best of ref- 


e 
Liverpool erences furnished on application 








and 
London and Globe IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also Raster Carbon Rheostat Co 
9 


on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 


Insurance Co., WORLD AND ENGINEER. 
William and Pine Sts., NEW YORK. 231 South Canal St., Chicago. 








Electric Incandescent Lighting. 


a Elementary Electro-Technical Series. —_ttectric Motor 
Electromagnetism. BY Electric Street Railways. 
Electricity in Electro-Therapeutics. Electric Telephony. 
Electric Arc Lighting. EDWIN J. HOUSTON, Ph.D., and A. E. KENNELLY, Sc.D. Electric Telegraphy. 


Students of Elementary Electricity, 


And those interested in the subject from a financial or other indirect connection, as well as electricians desiring information in other branches 
than their own, will find in these works’ precise and authoritative statements concerning the several branches of applied electrical science of 
which the several volumes treat. The reputation of the authors and their recognized abilities as writers, are a sufficient guarantee for the accuracy 
and reliability of the statements contained. The entire issue, though published in a series of ten volumes, is nevertheless so prepared that each 
book is complete in itself and can be understood independently of the others. The volumes are profusely illustrated, printed on a superior 


quality of paper, and handsomely bound in covers of a special design. Cloth. Price per volume $1.00. 
Copies of these, or of any electrical book published,.will be sent by mail, POSTAGE PREPAID, to any address in the world on receipt of price. 


ELECTRICAL WORLD AND ENCINEER, 120 Liserty Street, NEW YORK. 
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WANTED 


to know who has the oldest Lundell Fan Motor. 
years ago, each fan was given a serial number, stamped on the name plate. We have No. 28, but are 
anxious to find an older one, under No. 5 if possible. For the oldest one found we will exchange one of our 
latest type, desk pattern Lundell Fans, beautifully finished, and ship with all charges prepaid. We want the 


old fan for our historical collection. 
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CZ, 


VULCANIZED FIBRE 


Highest grade for electrical insulation and mechanical 
purposes. In sheets, tubes, rods and special shapes. 
CATALOGUE AND SAMPLES ON APPLICATION. 


VULCANIZED FIBRE CO.,...... Wilmington, Del. 
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If you have an old Lundell, or know of one, get the serial number and write us. 


= 
Sprague Electric Company, 
20 Broad Street, New York. 
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When we began manufacturing them, about eight 
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CUTTER’S ‘“‘BANNER CORE”’ 
, Hoisting Rope. 
00000 


~ George Cutter Co., 
96-100 Lake St., Chicago. 











UNITED ELECTRIC HEATING CO,, 


Detroit, 
Mich. 


SEND FOR ILLUSTRATED PRICE LIST OF HEATING: AND COOKING aioe 





Switches, Switchboards and Tablet Boards. W. RK. OSTRANDER & CO., 













Have you a 
copy of our 
Catalogue 
‘sf ? 99 
__\|EYANSON & 
ARMPRIESTER, 


| Commerce Street, 
Cor. of Seventh Street, 
PHILADELPHIA, PA. 


DOUBLE-POLE SWITCH. 





aiso 


IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and 
on the advertisers by menticning that they saw the advertisement in EJ.ECTRICAL 


WORLD AND ENGINEER. 








Central Station Type Portable Photometer. 
Folded ready to pack in Carrying Case. 


We are also Headquarters for everything in the line of High Grade 
ELECTRIC SIGNS, Commutating and Automatic TIME SWITCH. 





0000006 


MANUFACTURERS OF 


iia Bells, Speaking Tubes, Pneumatic Bells, 

Burglar Alarms, Elbows, Pneumatic Dispatch Tubes, 
Annunciators, Whistles, Mechanical Bells, 
Gas-Lighting Burners, Mouthpieces, Spark Coils. 


EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 
22 DEY STREET, NEW YORK 


Factory, 1423-1425 De Kats Avg., Brooxk.Lyw. 


IF IT’S “MODERN” WE MAKE IT. 


ASK US.= 


|| Modern Electric + » Mfg, Co. 


MANUFACTURERS. 








Sockets, Cut-outs, Switches, Switch- 


ELECTRICAL «Sockets, Catonns, Switches, Sx 
SPECIALTIES : ing and Metal Selewiiar of x 


kinds. Dynamos and Motors Repaired. 
Catalogue for Askinege.- 
CHICAGO, ILL., U. S. A. 





NAIL HEAD, 
20c. per 1,000. corner Clark and Indiana Sts., - - 








DESHLER-McALLISTER 


PORTABLE PHOTOMETER, 


An instrument especially designed to meet the 
requirements of modern central station practice. 


NEW IN PRINCIPLE! 


ACCURATE IN OPERATION! 
MODERATE IN PRICE! 


SEND FOR PARTICULARG........ 


The Electric Motor and Equipment Co., 


Successors to NEWARK ORNAMENTAL IRON AND SIGN WORKS. 


12 & 14 Beaver St., Newark, N. J. 


POOSOS OOOH OOOO OOO OOOO OOO OOOO OO OOO OOOO OOO OOOOH HOOOOOOF 
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“IMP,” THE WINNER 
of the Suburban Handicap, made her excellent record because she 


was thoroughly fit, showing she was well taken care of. Now if you 
expect good records of your boilers you must show some care in | 
keeping them free from anything detrimental to their usefulness as selec ans. 


steam makers. 


Metropolitan Boiler Compounds 


are the things that “make the mare go;” also makes the scale, rust 
and corrosion go, too, they can’t exist where these compounds are 
used. We may also add, as a reminder, that they save you I5 to 75 
per cent. on coal bills. Feed water analyzed free and a remedy 
prescribed. 


““SNVWd DNITIMD 


METROPOLITAN STEAM BOILER COMPOUND MFG. CO. 


26 Court Street, Brooklyn, N. Y. 


12 inch and 16 inch Blades. 
*poyd9uU0d J99IIG 


Three Speeds. 


i A | a | tt | te | EF | eS) 
Our NEW IMPROVED BATTERY keeps the : 


prone Electric Vehicle Co. 


IN THE LEAD — PIONEERS ALWAYS \ 
Ny 


& Send for Catalogue 1545 Michigan Avenue 
of Carriages Chicago, VU. S. A. 


Sa Ga Say < ane i pe . Py yo 5 a i <a 


Nickel, Pol. Brass, Oxid’d Copper. 


‘aynuiw sad suownjoass OOZ ‘peeds 
*SUONBUIDITY 0008 9} OOO0'S 104 


“Id1AIP 1893 UOINDIIJ ON 


DESK FANS..... 





THE DAYTON FAN AND MOTOR CO., 


Let us explain our new plan for selling advertising space. 


DAYTON, O. 
IT GETS BUSINESS FOR YOU! | ' | | 
ELECTRICAL WORLD AND ENGINEER, sseahieetn, ae saree ah takes tsa eae * 
Post-Glover Elee. Co., Cincinnati, O. W. T. Osborne & Co., Kansas City, Mo. 


120 Liberty Street, New York. 


wwe ARG LAMPS FOR ALL CIRCUITS, 


THE ADAMS-BAGNALL ELECTRIC Co., 








Agenties: Doubleday-Hill Electric Co., No. 535 Wood St., ere Pa. 
W. Phipps, No. 222 Havemeyer Bldg., New York City. J. G. Pomeroy, No. 317 Dearborn Chicago, III. 
w estern Electrical Supply Co., St. Louis, Mo. V. A. Moore & Co., Atlanta, Ga. ’ 
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‘C&C Ventilating Combinations 


ARE EXPENSIVE BUT EFFICIENT. 


All other manufacturers of exhaust outfits use armature resistance for speed con- 
trol—a very wasteful method, for then it costs just as much to run the fan at quarter 
speed as at full speed. Our method is to wind the field in sections, bringing out 
leads therefrom to our patented Stangland commutating switch, through the use of 
which the current consumption is decreased as the speed is decreased. As these out- 
fits are operated about half the time at reduced speed a great saving in current, and 
consequently in operating cost is effected by using the C & C Combination. 


THIS SAVING WILL, IN A SHORT TIME PAY FOR THE 
INCREASED COST OF THE COMBINATION. 
GET OUR PRICES. 


THE G & G ELECTRIC GOMPANY, 


MAIN OFFICES, 143 LIBERTY ST., NEW YORK. 


pia 


—* Oo —— + Oe — +e —-+ Oe —-+ @e — «+ —-@- _ -@- +9. 


—~©-—+@+—+@» —+@-—-@- —-@-—_-@- —_-@-__-9. —_-@- 


BOSTON : 19 High Street. e 
SALES { PHILADELPHIA: 45 N. Seventh Street. WORKS : 
OFFICBS: | Reno ' 828 Monadnock Block. GARWOOD, N. J. 


ONDON: 47 Victoria St., Westminster. 
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ESTABLISHED 1878. 


J. Hl. BUNNELL & €0., 


76 Cortlandt Street, cor. Washington Street, New York. 


Everything 
Electrical at 
Right 
Prices... 


We continue 
..-here to fill 
..orders for 


tt 


Prompt attention 
given to all Inquiries 
and Orders. We shall 
continue to déserve 
the Honored Distine 
tion of being the 
makers of the 


PDAD*WD7AD*ADIHD4AD4H9.4945 


Best Telegraph Instruments on Earth. 


They are the 
Acknowledged Standard 
of the World. 


We have just issued a 
NEW TELEPHONE CATALOGUE 
and MANUAL of TELEGRAPHY. 


«SEND FOR A COPY, AND MENTION THIS PAPER.... 


J. H. BUNNELL & CO., 


tom Dm Dm ODS 


76 Cortlandt St., cor. 
Washington St., NEw York. 





) - 
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SSS SS eS he 


TUERKS 


— = —— 


; ALTERNATING 
CURRENT 


CEILING FAN. 


Vee Te Tes — 


Y NOTE THE RESULTS. 





MADE FOR 






155 REVOLUTIONS 52 TO 220 VOLTS. 


PER MINUTE. 











i 45, 50, 60, 
SPREAD OF BLADES, 100, 125 AND 
i 60 INCHES. 140 CYcLEs. 

‘ 

j WIDTH, 8 INCHES. MANY STYLES OF 





FINISHES 

TO MATCH 
INTERIOR 
DECORATION. 






ANGLE, 20 DEGREES. 
















(’ WaTTs CONSUMED, 
100 To 110. 





HUNTER FAN 
AND MOTOR CoO., 


FACTORY: 
FULTON, N. Y. 


4 

4 

) New York: 

‘ E. B. Latham & Co. 
4 Cuicaco: 
) 

) 
a 


Western Electric Co. 


The STANDARD Fans LEAD, and WILL LEAD. 


Those who 
have seen 
and tried 
them have 

adopted 


them. 
InsloumenlaF 


ue TELEPHONE 300. 
OPEN ALL M/OHT. 


Chiire Os) Geawee Steet 


ace abedon 


New CO rtecans 


Virani doen 


OF) LOMASTAYW AY 

Cy frerating «- Dneviwcan Diste: Sele “grate Me As Secvrce, 
2A Gt tt Welch Le a: oeenaw . 

Tannese, Tenerd.oye Awe Euecune ligy 


alters Srautated Yh, 


We would 
be pleased 
to mail 


fort Phirange 
CSE. LEE. 


con 


_ you a book- 





inns: SuPpPujies;, 


“ert Cgugpiment let of a num- 


| ber of these 


teeaand & 


Oct. 17th. 1898. 





° & | 
None can Messrs . _ | . 
Gentlemen: - a | recommen 
be better n rep pty. Se our rere toe. inst. beg to ee “piven eatis | 
this diasseel about ive (5) Doz. of your Ceiling Fans. - ; d 
h Th neral pearance is 5 is well tiked and the ations. an 
than the feokioh foal papcheaers; anets Eeispon by all pereaaans 
best and Yours truly. they speak 
t 
the best are for them- 
highly rec- selves. 
ommended. 


THE ROBBINS &* MYERS CO., 





Springfield, Ohio, U. S. A. 
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DIEHL ELECTRIC FANS 


i" For all Circuits, 
Except Alternating 


0 38 


OUR line of electric fans for ALL 

purposes for the present season 
is the most complete that we have 
ever placed on the market, and the 
high standard of our product has 
been strictly upheld. 

Our fans are the cheapest because 
they are absolutely the best made: 
wear longest, require less outlay for 
repairs and show a higher efficiency 
than any other fan. This state- 
ment is fully sustained by the past 
record of our fans. Our place has 
always been in the Jead, and we in- 
tend to maintain that position. 


JD. fee 
.—— SEND FOR CATALOGUE. 


DIEHL MANUFACTURING CO. 


561-563 Broadway . . NEW YORK Main Office and Works —i@ 
SHOW ROOMS } 92-104 Van Buren St. . CHICAGO | ELIZABETHPORT, N. J. 


{28-132 Essex St. . . . BOSTON 
Junior Water Blow Fan. 
Fan Motors wit 


Only Successful 
Gordon Cells. 
BEST IN MARKET. CHEAPEST TO MAINTAIN. 





















Triumph Exhaust Fan. 


Guaranteed to Move 
More Air, Dust, Heat, 
Steam, etc., with Less 
Power than any other 
Pan. 








Flies have no use 
for then. 
Attractive. 

Efficient. 
Durable. 


Most Economical 
Water Consumption 


Patent applied for. 
Price, $7.50. 







We manufacture all 
kinds of Fans, also 
Water Motors. 


Send for Catalogue A. 


SPECIALTY MEG. CO., 
361 to 367 So. Meridian St., INDIANAPOLIS, IND. 


Arctic Battery Fan Motors. 


Every motor sold is guaranteed. 







Water Blow Fan. 
LONGEST LIVED. CLEANEST. NO TROUBLE. 
NOISELESS AND EASY RUNNING. 


= 













Fs 
FOR 
/HOUSEHOLD 
COMFORT 
oe 





Patented Brush Holders, Bind- 
ing Post, Switch and Brackets. 





The Arctic Fan Motors give satisfac- 
tion wherever used. They are built 
to throw a good breeze; can be run on 
Storage or Primary Batteries. Recom- 
mended to be used with Storage Bat- 
teries where Direct Current is shut off 
at daytime. Will run 12-inch Fan 1600 
to 1809 a minute. Hard fiber bearings 
used; built strong and durable. Arctic 
Sewing Machine outfit for 110-volt Di- 
rect Current, $10.50. 


BATTERY OUTFITS COMPLETE. 
4% to 12 in. Fans, $4 to 20.50. 
Our Motors are built of the best Mate- 
rial and are mechanically and electri- 


cally perfect. Catalogue mailed on re- 
quest. 


JOHN E. FULLER, Mfr., 93-95 Maiden Lane, New York City. 


MANUFACTURERS OF 
AMMETERS, VOLTMETERS ano 
SWITCHBOARD INSTRUMENTS, 
é B85 = MANCHESTER CONN., U.S. A. 


2 Se eee ee SEND FOR CATALOGUE 
“ AND PRICE LIST. 


OD. 96 
The GORDON Cells which operate these Motors are extensively 





used for Railroad Signaling, Telegraph, Fire and Police Alarms, for 
Sparking Gas Engines, and for all devices where a closed circuit is 
required. MANUFACTURED BY 





F 3 594 Broadway, 
coma'ss, aordon Gattery Co. “5c.” 
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Hart H. & H. Push Switch 


“A fine piece of workmanship 
and I shall take pleasure in 


recommending it to all requir- 


This is the opinion of one of our 


most prominent electrical engineers. 





It will pay you to specify “Hart H. & H.” 


No. 701 Single Pole. Push Switch when next ordering. 
No. 702 Double Pole. 
No. 703 3-way. 
No. 704 4d-way. 


THE HART & HEGEMAN MFG. CO., iracttora, conn: 


CHICAGO: Monadnock Block. NEW YORK: Mail and Express Building. 





EEE EEE EEE be 


ing a first-class switch.” 7 






PoGo Fo Forfo for foForfo fo fo fo Fo Fo fe fofo foro GK fofeF eobet eat fo-forfe 


a A PAIR HARD TO BEAT 


2B The Fagan Combination Cut-Out and 
witch—opens and shuts with cord ; and 
Double Arc Wiring Pendant — obviates 
smoking up the coiling Get prices. 
ufactured by 


J.C. FACAN, WATERTOWN, N.Y. 


PROMPT SHIPMENTS OF ALTERNATING 
CURRENT DESK and BRACKET FANS. 
EMERSON ELECTRIC MFG. C0., ST. LOUIS, MO., U. S. A. 


PEELE EEE EEE EEE EEE EEE EE EE EE EEE 


PERU ELECTRIC MFG. CO., 


PERU, INDIANA, 


Manufacturers of 


Porcelain Sundries 


OF EVERY DESCRIPTION. 


Main and Branch Cut-Outs, Porcelain 
Knobs, Cleats, Tubes, Rosettes, 
Switches, Wall Receptacles, 

Motor Cut-outs, etc., etc. 

Batteries of our superior make. 


Laclede,*’Hercules. 
We take orders for PORCELAIN SPECIALTIES in Quantities, 


OUR “ALL PORCELAIN ” 


TRANSFORMER FUSE PLUG 


is simple and compact, and allows the use of a much longer fuse 
than any other. Best results on 2,000 volts. Send for circulars of 


new porcelain specialties. 
WRITE FOR CIRCULAR. 
EEE EEE EEE EEE EE EEE EFEEEEEEEEEEEEEFEEED 









TAUGHT BY MAIL. 
ELECTRICAL ENGINEERING, 


phony, Telegraphy 


MECHANICAL ENGINEERING, 


Elementary Mathematics, 


MECHANICAL DRAWING, 


This institute endorsed by every 
tc. prominent electrical engineer. 


THE ELECTRICAL ENGINEER INSTITUTE 
OF CORRESPONDENCE INSTRUCTION. 
Dept. H, (20-122 Liberty St., New York. 


a Ebdvical & sneer Ipcstctlene 
cmactted by Mysore “wEien aw Matra | Write for Catalogue. 
MTD be of qntarDalucte zs. whe duane an State subject you 
New: al edu gag mn OR | wish to study. 

en O Chvscae 
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... PUBLICATIONS OF... 


Electrical World and Engineer. 





American Street Railway Investments. 


Financial data of over 900 American city, suburban and interurban 

electric railways, statistics of operation, details of plant and of equip- 

ment and names of officers. Published annually.........scccecscseeeees $5.00 
Electrical World and Electrical Engineer. 


An Iliustarted Weekly Review of Current Progress in Electricity and 


its Practical Applications. Annual Subscription..........csceseeseeeeees 3.00 
General Index to the Electrical World. 
From January ist, 1883, to January Ist, 1897. 372 PageS.....-.seeeeeees 8.00 


Alternating Currents. 
a" Analytical and Graphical Treatment for Students and Engineers. 
Frederick Bedell, Ph. D., and Albert C. Crehore, Ph. D. Third 
ition. 325 pages, 112 EMIS Tie dsa0es wove chs sieved te abil vs 2.50 


Bas Electric Power Transmission: a Practical Treatise for Practical 
en. 


The best treatise yet written on the practical and commercial side of 
electrical-power transmission. Second edition. 500 pages, 231 illustra- 
TOMS on icccscccrccec sven cdics + 0600600055500 05 5 etesee ser eeehe see cecesecensceesos 2-50 


Bell’s Power Distribution for Electric Railways. 
Deals with the laying out and calculation of electric railway circuits. 
Sub-station distribution is also considered. 268 pages, 139 illustrations. 2.50 
Alternating Currents of Electricity. 


Their Generation, Measurement, Distribution and Application. Au- 
thorized American edition. By Gisbert Kapp. 166 pages, 37 illustra- 
THOME ONG TWO PIRATES 0.c ccc cccvcrascccccscvccccsecccccoscccocccese osrveens 4.00 


Central Station Bookkeeping. 


With Suggested Forms. By H. A. Foster. 139 pages, 123 forms and 

CURT cca cSsa0 css WhShbeVS 60 6bb440 Kecde ov snne vsbscoseeeebecedseegneeeese 2.50 
Dobbs, A. E. 

Practical Features of Telephone Work. Illustrated zmo, cloth 

RW. OO I ao 85056 66 ks 510 ase cnceraervnccssadeuesavces Vargacpenes 1.00 


Dictionary of en Words, Terms and Phrases. 


By Edwin. J. Houston, PR. 1D. Fourth edition. Greatly Gnas. 
900 double co slumn octavo *pages, 582 illustrations............+.. A 
Pocket edition, 945 pages, cloth ...........-e0. Rev cbeaeeerouns 

Pocket edition, O65 WERCC JOGNESL occ s ccciscsecserces satseresage aveks see 





Dynamo and Motor Building for Fone 


With Working Drawings. ay Lieutenant C. D. Parkhurst. 


163 pages, 


73 MUNUSCEATIONS - 200s rccccccccerccdccocevcccccscccccccesocccecsccscccscores 1.00 
Emmet, William L. R. 

Alternating Current Wiring and Distribution. Contains a very clear 

account of the principles of alternating currents from the practical 

point of view, and of their. distribution and application to lighting and 

power. Polyphase currents, the load factor, the effects of capacity and 

inductance, and the various losses in distribution, are simply ex- 

plained, no mathematics beyond arithmetic being used. 76 pages, 29 

iuseations: “16660, GIOtD. NOW YOrk, 1898s 060i ccscecccscecdveccveccs 1.00 
Electricity and Magnetism. 

Being a Series of Advanced Primers. By Edwin J. Houston, Ph. D. 

906 pages, 116 illustratiOnd® «....... cc ccccccccctacccccenccccecccesscvccees 1.00 
Electricity at the Paris Exposition of 1889. 

iy Cath BAOTAE,. BES DOORS, GS TIAIStFAtIONS .6..06:065 cs cceectecvasecensvess 2,00 
Electrical Measurements and Other Advanced Primers of Electricity. 

3y Edwin J. Houston, Ph. D. 429 pages, 169 illustrations............ 1.00 
Electric Lighting Specification:. 

For the use of Engineers and Architects. Third edition, entirely re- 

wititem. Ey Ti. As BEGEEUL JES POBER 202s. c cece cesscccceccvececeseves 1.50 
Electricity One Hundred Years Ago and To-day. 

3y Edwin J. Houston, Ph. D. 199 pages, illustrated................06 1.00 
Electric Railway Motors. 

by Nelson W. Perry. 238 pages, 60 illustrations. ...........ceecceseeees 1.00 
Electro-Dynamic Machinery. 

By E. J. Houston, Ph. D., and «. E. Kennelly, D. Sc. A text-book 

on continuous-current dynamo-electric machinery for electric-engineer- 

ing students of all grades. 331 pages, 232 illustrations................. 2.50 
Experiments with Alternating Curr.nts of High Potential and High 

Frequency. 

By Nikola Testa, . 266 ceitea 35 illustrations. .....06.6:cccvecssscssvoses 1.00 


Electrical Engineering Leatlets, Containing the Underlying Principles of 

Electricity and Magnetism. 
3y Prof. E. Houston and A. E. Kennelly. 

ELEMENT. RY GRADE=—suited to the study of Electrical Artisans, 
Wiremen and to Elementary Students. 280 pages, 149 illustrations. 
ee RP Say Ae ES i rrr errr err rie 1.50 
INTERME DIATE GRADE-—suited to Students in High Schools or 
Colleges, atid those beginning the study of Electrical Engineering. 
Si DROR TED THORTOTIOUG:. , Ns GNI ae dob onty 60.66 505 5 000 os ceveees none 1.50 
ADVANCED GRADE-—suited to. Students taking Technical Courses 
in Electrical Engineering. 280 pages, 12r illustrations. 8vo, cloth. 
New York, 1805 


Copies of any of the above books or of anyother electrical book published will be sent by mail, POSTAGE PREPAID, to 
the world on receipt of price. 


ET ECTRICAL WORLD AND ENGINEER, 120 Liberty St, New York. 


ELECTRO-TECHNICAL SERIES. 


BY E, J. HOUSTON AND A. E. KENNELLY. 
Alternating Electric Currents. 225 pages, 77 illustrations................ . $1.00 
Electric Arc Lighting. 383 pages, 155 illustrations...........csccsccecees 1.00 
Electric Heating. SHO DERG BO TMEIOTIOOS 655 ceeds scasccecccscscccosees 1.00 
Electric Incandescent Lighting. 449 pages, 146 illustrations............ 1.00 
Electric Street Railways. 367 pages, 158 illustrations.................. 1.00 
Electric Telegraphy. 448 pages, 163 illustrations...................0.068 1.00 
Electro-T herapeutics. Second Edition. 452 pages, 147 illustrations.... 1.00 
Magnetism. SOE PEMOG, OG TUGRUIONE ccc cevcccccccccccsescccccccococss 1.00 
The Electric Motor. 377 pages, 122 illustrations............ssseeeeeeees 1.00 
The Electric Telephone. 412 pages, 143 illustrations.........ccsccccces 1.00 


Gerard’s ia 
WwW eh - ters by “Dr. Louis Duncan, C. P. Steinmetz, A. E. Kennelly 
and D Cary - Hutchinson. Translated under the direction of Dr. 


Louis ‘bom: " 392 ee errr rr eee 2.50 


Higgins’ Street Railway Investments. 


Contains full statistical information about 145 American properties be- 
fore and after change to cable and electric traction. 102 pages ......... 2.00 


Hanchett’s Electric Railway Motors. 
The various commercial types of electric railway motors are described 
in full detail, including mounting and control...........c.cceecseeeceeeee 2.00 


Miller’s American Telephone Practice. 


A comprehensive treatise, including descriptions of apparatus, line con- 
SIEUCTION, GECUMENES CHCTTTION, HGrcevcicsccccccccccccdecccscsccssobsses 2.00 


Lectures on the Electro-Magnet. 


Authorized American Edition. By Prof. Silvanus P. Thompson. 287 
 - PRBRG, FE. CTMOTTRTITNE Aico eis aioe hbk 6 esa ei Ketee en dcieceteeveereessaeres 1.00 


Original Papers on Dynamo Machinery and Allied Sutject:. 


Authorized American Edition. By John Hopkinson, F. R. S. ag 
pages; 98 illustrations , 


Practical Calculation of Dynamo El:ctric Machines, 


A Manual for Electrical and Mechanical Engineers, and a Text-book 
for Students of Electro-technics. By A. E. Wiener. 683 pages, 375 
iflustrations 


Pratt & Alden’s Street Railway Roadbed. 


A treatise on the construction of the roadbed, giving data as to rails, 
metheds of track fastening and making joints, guard rails, curves, etc. 
TOE TRE, TE HN hb 5 ha aden sb Svecteceseceitetacssbae sevesukedes 2.00 


Recent Progress in Electric Railways. 


Being a summary of Current Advance in Electric Railway Construc- 
tion, Operation, Systems, Machinery, Appliances, etc. Compiled by 


Cael FECRE,: SEE AOE, TUG OTIS ia iis os 080d dcigs sescbiaeisinve 1.00 
Reference Book of Tables and Formula for Electric Street Railway 
By EA Merrill. Second Edition. Flexible Morocco. 128 pages. 

ECOSUN CE (UTE IN RON So cue soe sre de ss dccicccscrcoccecdeceucsateces 1.0 
Shop and Road Testing of Dynamos and Motors. 
By E. C. Parham and J. C. Shedd. 520 pages, 163 illustrations......... 2.00 


Standard ‘Tables for Electric Wiremen. 
By Chas. M. Davis. With Instructions for Wiremen and Linemen, 
Rules for Safe Wiring and Useful Formule and Data. Fourth Edition. 
Revised by W. D. Weaver. Flexible Morccco. 128 pages, 14 diagrams. 1.00 


‘The Electric Motor and Its peepee 


By T. C. Martin and Jos. Wet With an appendix on the Develop- 


ment of the Electric Motor since 1888, by Dr. Louis Bell. Fourth 

EAGIION. - BEN: DAMS, DEF TMRIIDOE sole csc sebecccresccdcccsdsiovectsrse 3.00 
The Electrical Transmission of Intelligence and Other Advanced Primers 

of Electricity. 

By Edwin J. Houston, Ph. D. 330 pages, 88 illustrations............. 1.00 


‘The Elements of Static Electricity. 
With Full Descriptions of the Holtz and Topler Machines. By Philip 
Atkinson, Ph. D. Second Edition. 228 pages, 64 illustrations......... 1.50 


The Quadrup 
By Wm aver, Jr., and Minor M. Davis. With Chapters on Dynamo- 
Electric Machines in Relation to the Quadruplex, Telegraph Repeaters, 
the Wheatstone Automatic Telegraph, etc. r28 pages, 63 illustrations.. 1.50 


The t Telegraph in America. 
By Jas ae 894 reyal octavo pages, maaiucnealy priesabao 
Russia .... 7.00 


The Theory and Calculation of Alternating ‘Current Phenomena. 
By Charles rrotews Prannantts. Second eeRion. 439 pages, 184 illus- 
trations ... eo cece sccccceccccescees seersescceeececeeses 250 


Universal Wiring Com, puter. 


For Determining the Sizes of Wires for Incandescent Electric Lemp 


Leads, and for Distribution in General without Calculation, wit 

Some Notes on Wiring and a Set of Auxiliary Tables. By Carl Her- 

ING. TNE TOGUUUNE » SG PENOE, CCUOEED cccccccccscccccececcccsovessts 1.00 
Wheeler’s Chart of Wire Gauges. ................ hevsenes ioileesd siete’ 1.00 


any address in 
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ALPHABETICAL INDEX TO ADVERTISERS. 


Advance Specialty Co. RN Gittg, NES vinci s cre teredsenes ceees 
Adams-Bagnall Electric Co....... comm NE SB ty ens wasiwe acignd os a 
heen mrecuten Mfg. Co.... .-§7 | Cutter Electrical & Mig; Co............06. I 
PPP RUN Oe sirb2 4 0 65.4 5 bs pds aves s 51 faat . ‘ 
Ameriesn Battery Co.............. > Dake Engine, Co,....., 2020-6 6ee eee esceeens 69 
: aa aie Dayton Fan & Motor Co...-.........++.+-- I 
American Bell Telephone Co............ 51 3 
; or Peer ge «oe Dayton Globe Iron Works Co............2 
American Electric Specialty Co.... is 
: : -  *- . Dearborn Drug & Chemical Works......26 
American Electric Telephone Co.........50 Delawate H Fibre C 
American Electrical Heater Co............. S hat a Se Kees 72 
American Electrical Works................ 39 | Shahi tis ao CO, . +0. seterbevernrerven ees 
American Electric Vehicle Co............ 15 Diredior wo FE oe pA 
pe ee Ee rrr 57 | Dixon € ws Meteo th a | ae 45 
American Fire Engine Co................ 66) pH ; ee ey 00. + + overs Se ee - 
American Gas Furnace Co................ 65 yet, Edmonds & Dyer,..,...........++. 39 
American Hard Rubber Co.................. Eames Co., G. T........ preteteeeseceseees 69 
American Impulse Wheel Co............-29 Bastérn Electric Cable Co.w,.,.....ssccccees 
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THE TRIUMPH ELECTRIC CO., 


CINCINNATI, OHIO. 


Belted and Direct Connected 


enerators and Motors. 


For Railway Power and Lighting. 


Slow and Moderate Speed, 


Write for Bulletin A, 
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High Insulation! THE GREAT STORE WINDOW LIGHT 


TRIPLE PETTICOAT, 
PORCELAIN INSULATOR. 


Made from three shells of vitrified china, and 
fused together with glaze. 
Made in several sizes for Potentials 5,000 to 50,000 
volts. 


ELECTRICAL WORLD ano ENGINEER. 





Steel Pins with Porcelain Bases for High Insulation. The same correct cpptcstion. of the principles of lighting that have led to the 


adoption of “THE GREAT CHURCH LIGHT” in over 20,000 churches will 


MANU#ACTURED BY ultimately secure the use of this light in the windows of 20,000 stores. 
F . It has no equal. Send for full information. 
Ie ED M K I. P. FRINK, 551 Pearl St.. NEW YORK CITY. 
. . . Licensed to manufacture electric and combination fixtures. 
(NR A A a TTA TR NY RR RN RN I i ae NR 





VICTOR, N. Y. 








Direct Reading <e.” 


MACHADO & ROLLER, 
203 Broapway, 
New York. 





Volt Ammeter 


FOR BATTERY CURRENTS. 
OF GUARANTEED ACCURACY. 


By prepaia express $6.50. Let us explai1 our new plan for selling advertising space. 


Scale 15 amperes and 20 volts. IT GET B INE F R Y U! 
ZIEGLER ELECTRIC COMPANY, Saati ae. re: eis. " 










































BOSTON, MASS. 120 Liberty Street, New York. 
“KOH-I-NOOR” CARBONS. ™*<ho¢e,k.Rotler 
‘ : * 203 BROADWAY, 
F. HARDTMUTH & CO., AUSTRIA, CERMANY. New York. 
THE RECOGNIZED AUTHORITY ON WIRING AND CONSTRUCTION.= $ Vavctone Flectrical Instrument Co. 
The Universally A National .aveieas | y > eens y 
and illustra in year’s edition of the MAKE AND CARRY IN STOCK 
A FULL LINE OF SWITCHBOARD AND 
tan ar PORTABLE INSTRUMENTS. 
including 
Wi e For Electric Voltmeters, 
Light and 
Iring ae Ammeters, 
: . for both direct and 
By H. C. CUSHING, Jr., A. I. E. E. alternating currents. 
Electrical Engineer and Inspector. 
ADOPTED , s an 
mee, oll Underwriters of the POLARITY INDI- 
By Cornell University, Stanford Uni- CATORS AND ARC 
rere, See other Technical Colleges L or. VOLT- 
' u c en ' iiss a : M AND 
vation Managers and Witemen GROUND DE- 
BECAUSE TECTORS. 
It is the only book on Wiring and Con- 
qetrecgion Kept strictly up to date. #e# 
_ Rules, Formule ‘and Tiustrations.- ** COMBINATION 
Sakae. ine” will <acent an PORTABLES” 
putes. Available for both direct 
Flexible Leather Cover (Pocket Size) $1. and alternating current. 
Sent postpaid upon receipt of price by 901 Montgomery Ave., PHILADELPHIA. 
ELECTRICAL WORLD AND ENGINEER, (20 LIBERTY STREET, NEW YORK. Chicago: 315 Dearborn St. New York: 15 Cortlandt St. Boston: 170 Summer St. 
o 








WE GUARANTEE....... MANUFACTURERS AND DEALERS IN er 
THE ENGINE, BOILER & MILL SUPPLIES 
CROSBY SPRINGSEAT == ixmicavons, ror. samury vatvmn = Bho 
GLOBE AND ANGLE Witex sitter vik aioe saevwes” oe ae 
V A IVES AND MANY OTHER SPECIALTIES. LONDON 
eee eee 


not to Leak at High Pressures. Crosby Steam Gage and Valve Co., 


BETTER LOOK THEM UP. Office and Works; BOSTON, MASS. 
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=-GARTON For -DIRECT, ALTER- 
LicHTWING ABRESTER ©? DAAN'S sizceeone 


Is the Standard Everywhere. , DESK, CEILING AND WALL... 


DU RABLE, 11 Different 
RELIABLE, Styles and Types. 
EFFICIENT. 


For both Alternating and Direct Current 
of any voltage. 











For Circulars, Prices, Etc., address your dealer or 


GARTON-DANIELS ELECTRIC CO., 


GTREET RAILWAY KEOKUK, IOWA. 


STATION ARRESTER. 


" HARDY” INCANDESCENT LAMPS. 


HARDY LAMP COMPANY, PITTSFIELD, MASS. 


am POT YT TTT YPN NTT rrTrnT rT rT rT yrt renee: 


= ELECTRICAL 
= SUPPLIES. 


= Pettingell- Andrews Co, °'s wintrey set Boston. 


Leading Supply House of Mew England. 


= 
UMA WAAVANAAU AULA Add AUN 4d bd SAUS 


ALPHABETICAL INDEX TO ADVERTISERS.— Continued from Page 20. 


Write us for 
Catalogues of 
Fans and 
Supplies. 











The Lundell is IT. 


. JONES & SON, 


Cortlandt Street, New York. 
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ELECTRIC BATTERY LAMPS sists 


CENTRAL ELECTRIC COMPANY, 


264-266-268-270 Fifth Avenue, - - - CHICAGO, ILL. 
SOUTHERN ELECTRICAL SUPPLY CO., ST. LOUIS. 
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oo great disadvantage of our al- 
ternator is that its advantages 
of simplicity, accessibility, count for 
about one third as much as they 
would with any other machine. 
Such features are ADVANTAGES only 
when it is necessary to take the ma- 
chine apart for repairs and that con- 





tingency arises with our machine fully 
one third less frequently than with 
other alternators. 

Our machine possesses these ad- 
vantages. But ina Royal alternator 
they come in play, not when the ma- 
chine breaks down, but when unex- 
pected outside accidents break it 

- down. 
And there’s a difference. 


‘ = Manufacturers of Alternating Current 
ee 


a= GENERATORS AND TRANSFORMERS. 


ROYAL ELECTRIC COMPANY, 


MAIN OFFICE AND FACTORY, PEORIA, ILL. 


CHICAGO: 201-2 Marquette Building. NEW ORLEANS, La. : 330 Carondelet Street. CHARLOTTE, N. C.: J. E. Duval. 
fo ForGo GoGo Fo Fe Fe EEL EEEEEEEEEEEEERELEPEPEREREEERERETL 
CLASSIFIED INDEX. 
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IATORS. ones & Son, J. | BOILER CLEANERS. CARBON POINTS AND PLATES. 
agus & Co. | Soe Po Battery Co. | Union Boiler Tube Cleaner Co. General Tncandgecent Are Light Co. 
ee ee iets, tae. =" | BOILER INSPECTION. er SS Sts 
ousseau ’ | ‘Edwards & C | Hartford Steam Boiler Ins. Co. U. S. Carbon Co., The. 
ASBESTOS. =e - | BOOKS, TECHNICAL. 
Johns Mig. Co., H. W. | Bucbel & Menger pe Philadelphia Book Co. CASTINGS. 
BATTERIES, PRIMARY. Utica Fire Alarm Tel. Co. BRIDGES, FLOORS, CRANES (Iron) Cooper Co., C. & G. 
Electric Gas Lighting Co. Viaduct Mfg. Co. eg a me onson & Co. 
yee eer _ + Williams Electric Co. Youngstown Bridge Cc Co. hosphor-Bronze Smelting Co. 
clede 
tadunaee Ditiety Co. BELT CLEANERS. BRUSHES, DYNAMO. CIRCUIT BREAKERS. 
National Carbon Co. Leather Preserver Mfg. Corp. Goldmark & Wallace (Koch). Cutter Electrical & Mfg. Co. 
New Excelsior Dry Battery Co. BELTING. Holmes Fibre- Graphite Mfg. Co. General Equipment Co. 
poe Pe Ai ture) Tan . Pins A wae es “cg 7 renee ny Mle. Co. Wid Coser Biectrie Co. 
erry, iniature). _ CO» » A. irt Co rles 
Victor lectric Co. Bens paling ye: BUILDINGS AND ROOFING (Iron) CLIMBERS. 
| . : 2 : erlin Iron Bridge Co ein on, Mathias. 
BATTERIES, STORAGE. eee Sree Ce.. Jooew Wrought Iron Bridge Co. 2 Oc. BECeEC 
American Battery Co. | BOILERS. F - Youngstown Bridge Co. Gos S, El CT a . 
Electric oe Battery Co. Cooper & Co., C. & G. E ERS. tandard Electric Time Co. 
Sipe & Sig! | Heine Safety ‘Boiler Co. CARLES Stee COAL CONVEYORS. 
— Battery sues Ce. Stirling Company, The Sandert’ Galsersned Cable Co. Aultman Co., The. 
BATTERY LAMPS. i BOILER COMPOUNDS. Case Mfg. Co. 
American Min. & Dec. Lamp Co. Dearborn Drug & Chemical Co. | CAR HEATERS, ELECTRIC. pene ia ens Af 
BATTERY MATERIAL. Metropolitan Steam Boiler Compound | Gold Street Car Heating Co. pee, Mig. Co 
Bunnell & Co., J. H. | Mfg. Co. | Johns Mfg. Co., Ww. Link Belt Engineering Co. 


Continued on Page 24. 


JEWELL STANDARD METERS, 


MANBY THE McINTOSH BATTERY AND OPTICAL CO., 
521 to 531 Wabash Ave., CHICAGO, ILL., U. S. A. 


Sold at the lowest price ever quoted for an absolutely standard instrument. 


Milli-Ampere Meters, Ampere Meters, Volt Meters, Milli-Volt Meters. 





Absolutely reliable for use in either vertical or horizontal position. 

The construction is exceedingly rigid, fitting it to withstand the rough usage to which portable in- 
struments are frequently subjected. 

This Meter is of the d’Arsonval type, having a coil moving in the field of a permanent magnet. 

It is dead beat. 

It has uniformly spaced scale divisions, and it has an adjustable dial, so that should the index become 
bent it is but the work of a moment to set it to zero. 


SEND FOR AN 1899 CATALOGUE. 
Jewell Standard Ampere Meter. We Manufacture the very highest class of Medical Batteries, Electrodes and Electro-Therapeutical Specialties. 
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CIRCUIT BREAKERS. 





No electrical equip- 
ment is complete with- 
BREAKER, 


CIRCUIT 


out a CIRCUIT 
and a _ poor 
BREAKER is as bad—nay 


A 


is a 


worse—than none. 
CIRCUIT BREAKER 
link in a chain—a link in- 
tended to stand a sud- 
den strain. See that it is 
not the weak link in your 
chain. If you use an 
[--T-E CIRCUIT BREAKER 
(everywhere the accept- 
ed standard) it will be 
the strongest—an espe- 
cially strong link where 
the strain comes. 

Let us send you a Cat- 
alogue and prices. 


THE CUTTER C0., 


1112 Sansom St., Philadelphia. 


120 Liberty St., New York City. 
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CLASSIFIED INDEX.—Continued from Page 23. 


COMMUTATOR BARS. 
Forest City ee 7 


Johns Mfg. C is 
COMMUTATOR COMPOUND. 

Mona Mfg. Co. 

c nan & Co., K. 

Ohio Electric Specialty Mfg. Co. 
CORDEN TEES. 

Conover Mf 

Marshall, WG (Electric). 
CONDUITS. 

sane Virries Conduit Co. 

Camp 


Michigan ‘Pip e “Co. 

National Conduit & Cable Co. 
Western Electric Co. 

Williamsport Wooden Pipe Co. 
CONNECTORS AND TERMINALS. 

Chicago Fuse Wire & Mfg. Co. 
McIntire Co., The C. 
CORD. 

Samson Cordage Works. 
CRANES AND HOISTS. 

Aultman Co., The. 

Case Mfg. Co. 

Harrington & Sons Co. _ = 
— Mfg. Co. 

aris Bros. 

CROSS ARMS. 

Cohn & Bock. 

Eccleston Lumber Co. 

Locke, Fred. M 


CURRENT TAPS. 
Meyrowitz, E. B. 
CUTOUTS. 
Fagan. J. C. 
Modern Electric & Mfg. Co. 
DRAWING MATERIALS. 
Keuffel & Esser Co. 


DYNAMOS AND —— 
American Engine Co 
Akron Electrical Mig. - Co., 
Armitage-Herschell 
Bernard Co., The E. 
Bullock Electric Mfg. 
C & C Electric Co 
Central Electric Co. 
Commercial Electric Co. 
Crocker-Wheeler Co. 

Eddy Electric uty. © 

Elbridge Electrica Mig. 

Elwell- Paster zeaenete — 

Gates & Randolph 

General Electric Co. 

General Incandescent Arc Light Co. 
Gregory Co., Chas. E 

Kester Electric Co. 

joeney ae Cot Co. 





The. 


Co. 


Lincoln fic Co. 

Mayer Electric Co., M. M. 
New England Motor Co. 
Northern Electrical Mfg. 
Gacndege Dynamo Co. 
Pelton Engineering Co. 
Ridgway Dynamo ee Co. 
Rossiter, MacGovern 

Roth Bros. & Co. 

Royal Electrie Co. 

Rushmore Dynamo Works. 

Storey Motor & se Co. 

Sturtevant Co., B. F. 

eae Electric Co. 

United Electric — Co., The. 
Wagner Electric Co. 

Warren Electric Mig. Co. 
Warren-Medbery Co. 

Westinghouse Electric & Mfg. Ce. 


ELECTRIC HEATING DEVICES. 
American Electrical Heater Co. 
Gold Street oar petting Co. 
ee Mf, *° H. W. 

implex setritel Co. 
United Electric Heating Co. 

ELECTRIC LAUNCHES. 

Electric Launch Co., The. 


ELECTRIC LEATHER BELTING. 
Schieren & Co., Chas. A. 
ELECTRIC MINE LOCOMOTIVES. | 
Akron Electrical Mfg. Co., The. | 
Jeffrey Mfg. Co. | 
“LECTRLICAL INSTRUMENTS. 

Biddle, James G. 

Diamond Meter Company. 

Electric Motor and Equipment Co., The. 
 . ire Electrical Inst 

Nayne Electric Works. 

fae Randolph. 

General Incandescent Arc Light Co. 
Keystone Electrical Inst. Co. 

McIntosh Battery & Optical Co. 
Machado & Roller. 

Norton Electrical Instrument Co. 


Co. 





Onondaga namo Co. 
a & Halske Electric Co. 
Jueen & Co., Inc 


eston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Wirt Co., Charles. 
Ziegler Electric Co. 
SLECTRIC NOVELTIES. 
Advance Specialty Co. 
Stanley & Patterson. 
ELECTRIC VEHICLES. 
American Electric Vehicle Co 
ELECTROMAGNETS. 
Splitdorf, C. F. 
arley Duplex Magnet Co 
ELEVATORS. 
Armitage-Herschell Co. 
Aultman Co, The. 


Case Mf 
Jeffrey hie” Co 





| FEED-WATER HEATERS. 


| FLUE CLEANERS. 


EJECTORS. 
ayden & Derby Mfg. Co. 


ENGINEERS AND CONTRACTORS. 


Gates & Randolph. 
Haye ee. Co 


Horry, William Smith. 
Houston & Kennelly. 
aueen, Frank E. 
McRae, A. 
Mailloux, C. co. 
Osterbérg & Sutton. 
foe: En neering Co. 
egister. 


Ree Thos burn. 

Sargent & Lund 

Sheaff & Jaasted. 

Smethurst & Allen. 

Utica Electrical Mfg. & Supply Co. 
arenes ie a Kerr & Co. 
White ompany, J 

Worstall & Co., 


ENGINES _. 
Dawson & Co. — * 
Miller Improved Gas" Engine Co. 
Priestman & Co. 
Watkins, F. M. 
ENGINES, STEAM. 
American’ Engine Co. 
American Fire Engine Co. 
Ball Engine Co. 


Bullock Mfg. Co. M. CG 
Cooper Co., & G. 
Frick Co. (Corliss and Automatic). 


Harrisburg Foundry & Machine Works. 
Ide & Sons, A. L. 
Leffel & Co., James. 
McIntosh, Seymour & Co. 
Potter Company, F. 
Ridgway Dynamo & En po Co. 
Westinghouse Machine 

FANS AND FAN MOTORS. 
Carlisle & Finch Co. 
Central Electric Co. 
Chapin, Charles E. : 
General Electric Co. 
General Incandescent Arc Light Co. | 
Dayton Fan & Motor Co 
Diehl sy es 
Emerson Electric Mfg. Co. 
Fuller, — E. 
Fuller The. 
Gordon Battery Co. 
Hunter Fan & Motor Co. 
Knapp Electric & Novelty Co. 
Pettingell-Andrews Co. 
Pelton pnginecring Co. 
Riker Electric Motor Co. | 
Robbins & Myers Co. 
Sprague Electric Co. 
Specialty Mfg. Co. 


Goubert Mfg. Co. 
Webster & Se. Warren. 
FIBRE. 


Delaware Hard Fibre Co. 
Kartavert aK Co., The 
Vulcanized Fibre Co. 

FIXTURES, GAS AND ELECTRIC. 
Chicago General Fixture Co. 
Shapiro & Aronson. 

White Co., The O. €. 

FLEXIBLE ~ wedi 
Stow Mfg. 

Union Boiler “Tube Cleaner Co. 





Union Boiler Tube Cleaner Ce. 


FRICTION CLUTCHES. 
Smith Co., S. Morgan. 
FUEL ECONOMIZERS. 
Fuel Economizer Co. 
FUSE WIRE AND LINKS. 
Chicago Fuse Wire & Mfg. Co. 

General Electric . 
McIntire Co., The C 
GAGES. 
Ashcroft Mfg. C 
Crosby Steam Gege & Valve Co. 
GAS FURNACES. 
American Gas Furnace Co. 
GAS LIGHTING APPARATUS. 
Advance ng. ny Co. 
Bogart, A. 
Electric Gas ee co tin 
Rousseau’s Electrica 
Smith, A. T. 
EARS. 
Smith Co., S. Morgan 
GLOBES, SHADES, ETC. | 
Frink, I. P. 
Mt. Washington Glass Co 
Phoenix Glass Co. 
Pittsburg Glass Co. 
HEATING BY EXHAUST STEAM. 
Webster & Co., Warren. 
HOUSE GOODS. 
Central Electric Co. 
Electric Gas Lighting Co. 
Eyanson & ee 
Huebel & Man 
fonee & Son, 
strander & R. 
Rousseau’s Electrical Works, Inc. 
Viaduct Mfg. Co. 


Co. 


Works, Inc. 





| INDUCTION COILS. 


International Electric Co. 
Splitdorf, C. F. 


INJECTORS. 
ayden & Derby Mfg. Co. 


INGSEUMENTS (Testing 


and ane 
Bid afte, James G 


Continued on Page 26. 


INSULATORS AND 
MATERIAL. 


MACHINERY, TOO}. LATHES, 
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Bristol Co. 
Diamond Meter Co. 
Electric Motor and Equipment Co., The. 
Empire Electrical inst. Co. 
Ft. Wayne Electric Works. 
Gates & Randolph. 
General Electric Co. 
General Incandescent Arc Light Co. 
Keystone Electrical Inst. Co. 
Machado & Roller. 
McIntosh Battery & Optical Co. 
Electric Motor and Equipment Co. 
Norton Electrical Instrument Co. 
Onondaga ne Co. 

ueen 

iemens & ‘Halske Electric Co. 
Vose, 
Wagner Klectric Mfg. Co. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Wirt Co., Charles. 
Ziegler Electric Co. 


INSULATING 


American Hard Rubber Co. 
Central Electric Co. 
Delaware Hard Fibre Co. 
Empire China Works. 
Inouintin =, Staple Co. 
Johns M gi Ww. 
eat 5 Mig, Co. 


eet ol Chemical Co. 
Mica Insulator Co. 
Munsell & Co., Eugene. 
Pass & Seymour ( — 
Peru Electric ww 
Sills Mica Co., W. 
Standard Paint Co. 
Standard Underground Cable Co. 
Sterling Varnish Co. 
Thomas & Sons, R. 
Union Porcelain Works. 
Wcatises Fibre Co 

Ward Leenard Electric Co. 


JUNCTION BOXES. 


Bossert Electric Const. Co. 

Falk Company, The. 

General Incandescent Arc Light Co. 
Johnson & Morton. 


LAMP COLORING COMPOUNDS. 


Vitro Chrome Chemical Co. 
Webster aa Co. 


LAMPS, 
aaa Mf £o-, & J. M. 
Colt & Co. "ES tPhotopraphic). 
Diehl Mig. 
Gates & Randolph. 


General Electric Co. 
General Incandescent Arc Light Co 
fancy paeearte Co. 


Mfg. 
Machado & Roller. 
Morris Arc Lamp Co. 
Pelton Engineering Co. 
Sterling Arc Lamp Co. 
Standard Ther. & Elec. Co. 
United Electric Improvement Co., 
Westinghouse Electric & Mfg. Co. 


The 


LAMPS, INCANDESCENT. 


American Min. & Dec. Lamp Co. 
Buckeye Electric Co. 
Central Electric Co. 
Columbia Incandescent Lam 
Edison Min. & Dec. Lamp 
General Electrio Co. 
General Incandescent Arc Light Co. 
Hardy Lamp Co., The. 
pamntngt Co. n. 

nn Incandescent Lamp Co. 
Me chado & Roller. 
New York & Ohio Co. 
Pelton Engineering Co. 

wyer-Man acti a. 

chwalm Co., Geor, 
Western Electric 5 


Co. 
ept. 


Ziegler Electric Co. 
LATHES. 


Barnes, W. F. & John. 
Cincinnati Milling Machine Co. 
mes Co., 


Gould & Eberhardt. 
Sebastian Lathe Co. 
ne Falls Mfg. Co. 


EAD. 
teawell Lead Co. 


| LEATHER PRESERVERS. 


Leather Preserver Mfg. Corp. 


LIGHTNING ARRESTERS. 


Connecticut Tele. & Electric Co. 
Eureka Electric Co. 
Garton-Daniels Electric Co. 
General Electric Co. 

Viaduct Mfg. Co. 

Westinghouse Electric & Mig. Co. 


The. 


LUBRICATORS. 


Lunkenheimer Co., 
E | ¢ 
Barnett Co., & & 

Barnes Co., F. & 
Besly & Co., “Gnaried ‘ 
Bickford Drill & Tool Co. 


ohn. 


Bliss Co., E. 

Cincinnati Milling Machine Ce. 
Eames Co., G. T. 

Enright, fohn. 

Garvin Machine Co. 

Harrin on. mawesd, Son & Co. 
effrey 

par & Whitecy Co. 


Sebastian Lathe Co. 
Watson-Stillman Co. 


MAIN’ & NANCE, 


Maintenance Co., The. 


MAST ARMS. 


Brady, T. H. 
Cutter Co., George. 
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Every LAKON Transformer is guaran- 
teed for two years from date of sale, and i 
‘equipped with a pair of those all porcelain 
LAKON fuse Boxes. 

We build special Transformers for long 
distance transmission or laboratory work 
and insulate for any voltage up to and includ- 
ing 150,000 volts, as the case may be. 





Roetoatoatoetostoetoe toe’ 


°, 
* 


It is impossible to create an 
arc in the LAKON fuse Box for 
® the reason that the fuse is extra 


long and forms two abrupt angles. 2ERLOH & COMPANY, | 

Just the thing for a motor cut-out THE LAKON CO., ae vison Franciagy, Ca No" 
a {RAL ELE re = 

and all kinds of line. preyection. z et ee U. S.A. 88 Queen Victoria St., London, England. 


¥ Agents for the United Kingdom. 


2OOO8 


You are Sensble| The Vetter Current T De een 


if you get a C, & H. rheo- 
Stat with your motores 


o, &, 
*'? 





a 
ee 


2 
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+7. 


2 
oe « 


® 
resto’ 


MUNDERLOH & COMPANY, Montreal. 
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A Tapping Plug and Lamp Socket Combined. 


FOR SALE SEND FOR 
BY ALL DESCRIPTIVE 
CIRCULAR 
ELECTRICAL 
AND 
SUPPLY DISCOUNT 
HOUSES. SHEET. 





A simple and safe device. for tapping and carrying the current from any electric light fixture 
to Motors, Drop-lights, and other electrical devices WITHOUT THE LOSS OF LAMP IN 
FIXTURE. Adapted to any system of electric lighting. When ordering, state what socket is 
used. Each tap is packed, with full directions, in a neat box. 


EB. MEYROWITZ, ssssxt 0 suze 
e De g nd PATENTEE ) aico at 125 W. 420 Street. 


604 Nicollet Ave., Minneapolis. 360 St. Peter St., St. Paul. 


Patented Jan. 7, 1890. CUSTOMERS PAY FOR ADVERTISING a onde brevity. 








‘SIYIEA OWS 30) $40720/0Ig 249e130g jeDed5 


From 8 in. to 32 in. Diameter. Any candle power. 





The Cutler-Hammer Mfg. Co. PAISTE ATTACHMENT PLUGS have porcelain base and cap. 
70-82 W. Jacksen Bivd., CHICAGO. PAISTE ROSETTES have knife switch contacts. = 
136 Liberty St., NEW YORK. JENKINS’ SNAP SWITCHES are ground to a fit. Pilot or Deck Type. English, Naval or Mangin 
ee Mirrors. 


2000 Rheostats always in stock from which 


ee shipmrnis of any size order can be Hy. ". PAIS’ TE CO., C J BOGUE 209 Center Street. 
, PHILADELPHIA CHICACO * NEW YORK. 


M O R & B R | L. LU. | A N 7 IS THE BEST FOR FIRE ALARM AND SIGNAL WORK. 


are the effects produced by using Crystal Chemical Coloring than 
iT NEVER DISAPPOINTS. 


where genuine colored incandescent lamps are used.’ Cost to color, 
HUEBEL & MANGER, Mrrs., 


one cent each. Send for circular. 
286 Grahdm St., BROOKLYN, N. Y. 


WEBSTER CHEMICAL CoO., 
om. | nee near ia ait 

















400 adam Street, St. Paul, Minn. 
N° 2-BATTERY 
“Shipped Set Up~ 


Mt. Washington Glass Co., Se eon Gast uincese 


aes CIRCUIT BATTERY Bitleisiach) 
NEW BEDFORD, MASS., U.S. A. a4 EVER CON- STRUCTED 


McCreary Silvered Reflectors: 7 in., 8 in., 9 in., 12 in., FOR TELEPHONES +GAS~— 

and 15 in. LIGHTING + BELLS AND ALu& 
McCreary Silvered Half Shades. HEAVY INTERMITTENT 
Complete Line of Incandescent and Arc Shades and Globes WORK. 
Incandesceat Bulbs and Glass Tube. | ORE 


Peck ieee ere ee THE ELECTRIC GAS LIGHTING Rit 


Consolidated With a a 
| PAIRPOINT MFG. CO., New Bedford, Maes. 192 DEVONSHIRE ST.,8¢ 
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DEARBOR 





TREATMENT 
PURELY 


BOILER COMPOUNDS. VEGETABLE. 


WATERS ANALYZED FREE. PREPARATIONS TO SUIT. ALL KINDS 
OF ANALYSIS. OILS A SPECIALTY. WATERS FREE. FINEST AND 
LARGEST LABORATORIES IN TWE WORLD. 


DEARBORN DRUG AND CIIEMICAL WORKS x. (WM. Ht. EDGAR, President) st. 29, 30, 31, 32 and 33 Rialto Building, CHICAGO. 


METAL POLISH. ’ 
“iene George W. 


<onne Mfg. Co., H. W. 
ica Enegiehor Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. O. 
Sills Mica Co., W. H. 
MOTOR CLOTH AND 
PAPERS. 
Standard Paint Co. 


NAME PLATES. 
Becker Name Plate Co. 


oF FiLrERs AND PURIFIERS. 


ale EAS Filter Co. 
Phoenix Automatic Filter Co. 
OIL AND GREASE CUPS. 
gaa Co., The. 
PACKIN 3 
Garlock Dishtes Co. , 
enkins Bros. 
ohns Mfg. Co., H. 
eerless Rubber Nig. “Co. 
PAINTS, VARNISHES, ETC. 
Massachusetts Chemical Co. 
Standard Paint Co. 
Sterling Varnish Co. 
PATENT SOLICITORS. 
Dyer, Edmonds & Dyer. 
ohnston, Thomas J. 
atent Record. 
Rosenbaum, Wm. A. 
Sachers, Ralph Julian. 
Townsend & Decker. 
PLATINUM. 
Baker & Co. 
Croselmire, C. F. 
Goldsmith Bros. 
PIPE CLEANERS. 
Union Boiler Tube Cleaner Co. 


INSULATING 


POLES, TIES, BRACKETS, PINS, ETC. 
Brady, ‘ 
Central Mfg. “Co. 
Cohn & Bock. 


Eccleston Lumber Co. 
Electrical paeeresnee Supply Co. 


onson & C 
pitredge Smith & Co. 
Lindsley Bros. Co. 
Phelan, D, W. 
Sterling, W. C., & Son 


Valentine-Ciark’ Company; The. 
POR ELA{N MANUFACTURERS. 
ire China Works. 
Ved e, Fred. M. 
Pass & Seymour. 
Peru Electric mre, Co. 
Union Porcelain 
POWER TRANSMITTING MACHIN- 


ERY. 
Bullock Electric Mfg. Co. 


} 
| 


i 


| 
t 





| REPAIRING. 


Smith Co., S. Morgan. 
PRESSES, DIES AND SPECIAL MA- 
ey 


Bliss Co., E. W 

Hunter Machine Co., Jas. 
Watson-Stillman Co. 
PUL wero SHAFTING, COUPLINGS 


Aultman Co., The, 
Cresson Co., 
Hunter Mig ene *-4 


Rockwood 
oewees “ite, Co. 


S. 
POMPING MACHINERY. 
Bacon Air Lift C 
PUMPS, ELECTRIC. 
Commercial Electric Co. 
Worthington, Henry R. 
Prindle Pump Co. 


Jas. 


KNAPP BATTERY FAN MOTORS v2. 
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PUMPS, STEAM. 
McGowan Co., The J. H. 
Quimby, Wm. E. 

orthington. Henry R. 


| PUMP VALVES, RUBBER. 


Crosby Steam Gage & Valve Co. 


| RAIL BONDS. 


Forest. ey Blecteic Co. 
Ww. 


) 

Reehling Goat Co., J. A. 
RAILWAY SPECIALTIES (Electric). 

General Electric Co. 

ohns Mfg. Co., H. W. 

reston, Cohen & Co. 
RECEPTACLES. 

General Incandescent Arve Light Co. 

Pringle, Wm. T. 
a 

Frink 

Mt. Washinton Glass Co. 

Phoenix Glass Co. 

Wheeler Reflector Co. 


| REGULATORS, STEAM. 


Burrows Mfg. Co 


et 


Becker eres. 

Cameron 

Chicago Edison, Co. Repair Shops. 
Cleveland Armature won 
Elliott Electric Co., Z 
Gregory Co., Chas. 
Hochhausen & Ft 

Homer & Co., F. L. 

Lincoln Electric Co. 

Stewart Electrical Co. _ 
Stucky & Heck Electric Mfg. 
Van Dorn & Dutton Co. 


RESISTANCE RODS. 
Jewell. E. W. 


RHEOSTATS. 
Chicago Rheostat Co. 
Cutler-Hammer Mfg. C 
General Incandescent Ave Light Co. 
Iron Clad Resistance Co. 
Ohio Electric Specialty Mfg. Co. 
Raster Carbon Rheostat Co. 
Ward Leonard Electric Co. 
Wirt Co., eg 
RUBBER, HAR 
American Hard Phabber Co. 
Knowles, C. 
SCHOOLS AND COLLEGES. 
Electrical 7; eee Inst. of Corres. 
struction, T 
japrneonel Correnp. Schools. 


Co. 


Joh ns Hopkins University. 
afayette College. 

Michigan College of Mines. 
Pratt Institute. 

Purdue University. 

Rote Polytechnic Institute. 
United Correspondence Schools. 


Worcester Polytechnic Institute. 
SCEEWe. 
ila. preening ad Works. 
SEARCH GHT 
Bogue, Charles J. 
Carlisle & Finch Co., The. 
Rushmore Dynamo Works. 


SECOND-HAND APPARATUS. 
Becker Bros. 
Chesley Machinery Co. 
Cificago Edison Co. 
Elliott Electric Co., W. H. 
Electric Machinery Co. 
Gregory Co., Chas. E 
Pelton En ineering Co. 
Rossiter acGovern & Co. 
Stewart Electrical Co. 


Thompson, Son & Co. 
Toomey. Frank. 


In- 


SILK. 
Ryle & Co., Wm. 
SOCKETS. 
Bryant Electric Co., The. 
Modern Electric & Mfg. Co. 
SPRINGS. 
Barnes Co., Wallace. 
Cary Spring Works. 
Hammacher, ee & Co. 
Manross, F. 


STAMPS AND DIES. 
Becker Name Plate Co. 


STEAM ENGINE INDICATORS. 
Crosby Steam Gage & Valve Co 


STEEL. 
Jessop & Sons, Ltd., Wm. 
STEEL PINS. 
Electrical Construction Supply Co. 
Locke, Fred. M 
STOKERS. 
Westinghouse, Church, Kerr & Ce. 


SUPPLIES, GENERAL ELECTRICAL. 


Akron Electrical Mfg. Co., The. 
Bunnell & Co., J. H. 
Central Electric Co. 
Chicago General Fixture Co. 
Edwards & Co. 

Electric Appliance Company. 
Franklin Electric Supply 
General Electric Co. 


sonee n, 

ichigan Electric Co. 
Modern Electric & dite. Co. 
Pelton Haginesring Co 
Roberts E Supply Co., HH. CG. 
Shapiro Aronson. 

Shaw & Co., J. Elliott. 

Stanley & Patterson. 

Western Electric Co. 

Western Electrical Supply Co. 


SWITCHBOARDS. 
| Akron Electrical Mfg. Co., The 
American Elec. Telephone Co. 
Anderson Mfg. Co. a 
Bullock Electric Mig. Co. 
General Incandescent Arc Light Co. 
La Roche & Co., F. A. 
Mayer, G. M. 
Pringle, Wm. T. 
Sterling Electric Co. 
Telephone Mfg. Co. 
| Utica Fire Alarm Telegraph Co. 
| Victor Telephone Mfg. Png 
| Wagner Electric Mfg. C 
Western Tele. Const. Co. 


SWITCHES, ETC. 
Anderson Mfg. Co., A. & J. M. 
Central Electric Co. 
Cutter Electrical 74° 
Connecticut Tele. estsic Co. 

|  Eyanson & Armpriester. 

| Fagan, J. C. 

Falk Company, The 

General Electric Co. 

General Incandescent Arc Light Co. 

Hart & Hegeman Mfg. Co. 

Hart Mfg. 7 

Jones & Son, 

La Roche & A. 

| Perkins Flectrie Switch Mfg. Co. 

Pringle, Wm. T. 

| Sterling Electric Co. 


TAR AND DIES. 
i ‘ar mater Tap & Die Co., J. M. 
TEE EPH NES. 


Allen- et Co. 

American Rell Telephone Co. 
American Electric Telephone Co. 
Central Tele. & Electric Co. 
Connecticut Tele. & Electric Co. 
Ericsson Telephone Co. 


ouse. 





Kokomo Tele. & Elec. Mfg. Co. 
Mason Telephone Pay Station Co. 
North Electric Co. 
Northwestern Telephone Mfg. Co. 
Rawson Electric Co. 
Russell-Tomlinson Elec. Co., The 
Schmidt & Bruckner Elec. Co. 
Smith Interchangeable Tel. Co. 
Standard Tele. and Elec. Co. 
Stromberg-Carlson Tele. Mfg. Co. 
Telephone re Co. 
wan, F. 
Viaduct Mfg. 
weer Tel A Mfg. Co. 
Western Telephone Const. Co. 


| THEATRE DIMMERS. 





Iron Clad Resistance Co. 
Raster Carbon Rheostat Co. 
Ward Leonard Electric Co. 
TRACTION SYSTEMS. 
General Electric Co. 
Kelly & Krotz. 
Safety Third Rail Electric Co. 
TRANSFORMERS. 
iamond Meter Co. 
‘alk Company, The 
Kuhlman . Co. 
Kon 
La Roche & Co., F. A. 
Moloney Electric Co. 
New York & Ohio Co. 
Pittsburg Transformer Co., The 
Royal, Electric Co. 
Wagner Electric Mfg. Co. 
Westinghouse Electric & “Mfg. Co. 
TUBE CLEANERS. 
Union Boiler Tube Cleaner Co. 


TURBINES. 
American Impulse Wheel Co. 
ip on Globe oe Works. 
Leffel & Co., 
Pelton Water- vheel ag 
Smith Co., S. Mor, 
Stilwell-Bierce & rnith- Vaile Co. 
TURBINE GOVERNORS. 
Lombard Water-Wheel Gov. Co. 
Stilwell-Bierce & Smith-Vaile Co. 
VALVES. 
Consolidated Safety Valve Co. 
Crane Co. 
Crosby Steam Gage & Valve Co. 


enkins Bros. 
unkenheimer Co., The 


‘VULCANIZED FIBRE. 


Vulcanized Fibre Co. 
WATER WHEELS. 

American Impulse Wheel Co. 

Leffel & Co., James. 

Pelton Water- ae Co. 

Smith Co., S. 

Stilwell-Bierce & ‘Smith- Vaile Co. 
WIRES AND CABLES. 

American Electrical Works. 

Besly & Co., Chas 

Central Electric Co. 

Chicago Insulated Wire Co. 

Eastern Electric Cable Co. 

Electric “Cailiease Company. 


ae & Guilleaume. 

Harris, F. 

Tilinois cos Wire 1. 
India Rubber & G. P. Ins. Co. 
Montauk Multiphase Cable Co. 
Moore, A 


National Conduit & Cable Co. 
National India Rubber Co. 

New York Insulated Wire Co. 

Okonite Co., The ' 
Phillips Insulated Wire Co. ' 
Roebling’s Sons Co. A. 

bly Electrical Co: 

Standard Underground Cable Co. ’ 

Western Electrical Supply Co. 


SOLD THE 
WORLD OVER 
FOUR SIZES 


KNAPP ELECTRIC & NOVELTY CO., 127 White Street, New York. Manufacturers of Novelties. Coods made 


aa 


Peat Ey 
eA ESTATE TRENT 
Poe 


se 


under contract. 


ate ka Od ee 
FOR 


ee ea 
SIREET RATIWAY 
SUP2@HES 





Exverimental Work. 


KARTAVERT. 


HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING. 
For Electrical and Mechanical Purposes, 


Guards Washers and Packings. 
MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO., Wilmington, Det. 


Patent Insulating Cleate. 


Railway Dust 
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Success 


Is sought after by many, obtained 
by few. But one road leads to suc- 
cess. Start on the right one by 
using 


Garlock’s High Grade 
Standard Packings 


for Steam, Water, Gas, Ammonia, 
etc. There is nothing pertaining to 
the experimental about their use. 
Thousands of tons are used annually 
by successful engineers in all parts 
of the world. 


WITH 


A Waterproof Bell] Sirs. 


only efficient battery fan outfits on the 
cama nvaluable for the sick room. 


The “Recti” EDISON BATTERY OUTFITS 





The hammer rod operates in 
a straight line through the case 
and is not pivoted, but is thrown 
by the armature. 

Sizes : 3 inches to 14 inches. 

Specially adapted for Elec- 
tric Vehicles. 


THE GARLOGK PACKING C8. 


NONE GENUINE 


Our NEW CATALOGUE gives 





New York Pittsburgh ° 
Boston Cleveland particulars of this and other 
Chicago Denver * tes 
Philadelphia St. Louis specialties. 
WITHOUT IT. Write for Catalogue No. r. 
Main Offices and Factories : EDW A RDS & CO., Edison Manufacturing Co., 
Thomas A, Edison, Proprietor. 
Palmyra, N. Y. Rome, Ga. New York, N. Y., U. S. A. 135 5th Ave., New York. 


THE ELWELL-PARKER ELECTRIC CO. szrettno oie 


WRITE Us FOR ESTIMATES AND INFORMATION. 
DESIGNERS, ENGINEERS AND APPLICABLE TO ACHINERY. 
MANUFACTURERS OF GENERATORS AND MOTORS ALL KINDS OF 
SII 


SPSSSSS SSSSSSSSS9OS POSS POSS SS IOP SS SSS SPSS SSS SSS SSS SOL, 


The Independent Telephone : 
Exchange Association 
: 


4 








will hold its annual Convention in Chicago, June 26, 27 and 28. 


THE ELECTRICAL WORLD AND ENGINEER will give full re- 
ports of this Convention in the JULY 8th ISSUE. 


Every telephone exchange purchasing agent or superintendent 
will be particularly interested in this issue—If you have any tele- 3 
phones or supplies to offer them see that you bring your line to their : 
attention properly—a full page would do it. 


SSOSSSSSSSO 9S SSS SS SSS9SSSSSSSSSSS9 99999 


Copy must be received not later than July 3. 


ELECTRICAL WORLD AND ENGINEER, 120 Liberty Street, New York. 


DOSSOSSSSS 
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The New American Turbine 


ELECTRIC POWER “TRANSMISSION. 


STATE YOUR REQUIREMENTS 
AND SEND FOR CATALOGUE. 


The ayton Globe Iron Works Co. 


90 S. Ludlow Street, 
DAYTON, OHIO, U. S. A. 


FRANKLIN VAN WINKLE, M.E., New York Representative, 
{20 LIBERTY STREET, NEW YORK. 


McCORMICK ( ASH Old Lamp Bases. 
: 














hundred C-A-S-H for old Incandes- 





T U R ea N ES 3 cent Lamp Bases (Platinum intact). % 
We pay from 25 to 50 odin talanaee for Edisons. ¥ 
Estimates furnished for complete Power Plants, S Fe oe oe eee 
and results guaranteed. State your requirements % GOLDSMITH BROS., 
and send for Catalogue. % GOLD, SILVER AND PLATINUI1 REFINERS. 
% 58 N. ‘inane Paoens, 63 and 65 Washington icone. CHICAGO, ILL ,U. S.A. 
Ss MORGAN SMITH COMPAN Y, %36665$995999699959 


YORK PA IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 


WORLE AND ENGINEER. 
QPOSOSOSOSOOB 








SECOND EDITION, REVISED. 


Elements of Static Electricity. 


WitH Furi DeEscripTION OF THE HOLTZ AND TOPLER MACHINES AND THEIR MODE OF OPERATION. 


By PHILIP ATKINSON, A. M., PH. D. 


CLOTH, 228 PAGES, 64 ILLUSTRATIONS. PRICE, $1.50. 
CONTENTS. 

Chap HIS work has been prepared for the benefit of those v hose knowledge of electricity is 
F iicaeens Dilaicbiben, limited to the practical details of telegraphy, telephony, and electric lighting; also 

1 Ei ; P, a | those among the liberally educated who desire to review electric science in the light of 

. er — 7 | recent investigation; and those who wish to study its elementary principles preparatory 

III. The Nature of Electricity. to a more extended course. The author treats the subject in a practical rather than ina 
IV. Induction. scholastic manner, the theories being illustrated and elucidated by reference to prac- 


\ 


tical apparatus and applications. The subject of electric potential, usually so difficult to 


V. Electric Distribution and Condensation. 
beginners, is treated very successfully by the author, so that the student after reading 


VI. Accumulators. : 
VII. The Electrophorus and Frictional he thas this ee will find his path much smoother when he enters other branches of electricity 
. “ S¢ not considered in this book. An instructive chapter is devoted to a consideration of the 
VIII. The Holtz and Topler Machines. | nature of electricity. The Leyden jar is fully treated, and one-fourth of the book is devoted 
IX. Experiments with the Topler Machine. to descriptions of static generators and practical experiments with the same. There is an ex- 


tensive chapter on electrometers, and a very interesting one describing apparatus for illus- 
XII. Potential and Earth Currents. trating electrical transmission in vacua. An important section of the book is that on the 
q a electricity of the earth and the atmosphere, consisting of three chapters—on earth cur- 
RII, The Aurora. rents, the aurora, and thunder and lightning. 

XIV. Lightning and Thunder. 


X. Electric Transmission in Vacua. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE PREPAID, fo any address tn the world. on receipt o , 
y 4 ’ ’ ip ga, price. 


ELECTRICAL WORLD AND ENGINEER. Publishers, 


af 
120 LIBERTY STREET, NEW YORK. 
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Victor Turbines Operating Dynamos 


That there are more Victor Turbines in~use“supplying Power for Electric Generators 
than any other is due to the many points of superiority possessed by this Turbine. 


Features Worth Remembering: 


DS a 


HIGH SPEED. CLOSE REGULATION. 
GREAT CAPACITY. HIGH EFFICIENCY. 
PERFECT CYLINDER GATE. STEADY MOTION. 


tet? 
WRITE F eau CATALOGUE. 


VICTOR TURBINE WATER WHEEL HORIZONTAL 


The attention of ELECTRIC COMPANIES is called to this CPFLEBRATED WATER WHEEL as particularly adapted to their use, on account of its remarkably steady Motion, 
high Speed and great Efficiency, and large Capacity, for its diameter, being double the Power of most wheels of same diameter. It is used by a number of the leading electric 
In the economical use of water it is without an equal, producing the highest per cent. of useful effect guaranteed. 





companies with great satisfaction. 


STILWELL-BIERCE & SMITH-VAILE CO., pavton, onto. “youorice, 


SAAD ASAD” AAS .SS 











WATER WHEELS, |; THE PELTON WATER WHEEL COMPANY 





gives exclusive attention to the development and utilization of water powers 
SCRANTON, Pa., — most — en, gae improved > ie 4 

nm experience o more than fifteen years, involving both the t cory and prac 

Sept. 24, 1898. tice of hydraulic engineering as relates to power development in_its widest 

AMERICAN IMPULSE mare of f Srpication ie, is Cd — service of its customers. r THOUSAND 


egating some 700,000 
Wueet Co., New York. ELECTRIC POWER TRANSMISSION. = - 
Pelton Wheels afford the most reliable and efficient power for such service, 
DEAR SIRs: and > a majority of stations of this character in the United States, 
as well as most foreign countries. 
é We are pleased to say that Highest efficiency and absolute regulation guaranteed under the most ex- 
‘Nib tlie the wheels we have installed treme variations of load. Catalogues furnished on application. Address 
is PELTON WATER WHEEL COMPANY, 


of your make have given sueh 
121 [Main Street, 143 Liberty Street, 
good results that we would not San Francisco, Cal., U. S. A. New York City, U. S. A. 


think of trying any other make. They do all that you claim, and more too. 


SCRANTON SUPPLY AND MACHINERY CO. 
For Neade of 3 Feet to 2000 Feet. 


American Impulse Wheel Co., 
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120 LIBERTY STREET, NEW YORK. 
BOOKS On Electrical Subjects Po yee ty 
Mailed to any address in the world, con, aan kena ba ee 
and ease of opening and closing. A special adaptation to all kinds of 
ELECTRIC POWER AND LIGHTING PLANTS 
120 LIBERTY STREET, ... NEW YORK. JAMES LEFFEL & CO..,Springfield,Ohio,U.S.A. 
NORT HERN ELECTRICAL MANFG. CO., 
-2 H. P. .P. Bel d Di ¢ d Type. 
MOTORS, (270° eee cactoRY EQUIPMENTS A SPECIALTY. 
OFFICES : 


ever realizéd when running from half to full gate. We guarantee also: A 
POSTAGE PREPAID on receipt of price. 
Tests show over 81 per cent. average efficiency with half to full 
MADISON, WIS. 
Northern Engineering Co. ohler Bros The Northwest Eng’g. Co., E. & W. Electrical Appliance Co., Madhinere & Electrical Co., 


runner of the greatest possible strength. A gate wnequaled in quickness 
Address FLECTRICAL WORLD & ENGINEER, 
quantity water. State your head and write for pamphlet. 
1-2 K.W. to 150 K.W., Belted and Direct Connected Type. 
G E N E RATO RS . Spherical. Steel. Invertible. Multipolar. 
39 Cortlandt St., New York. iain Block, Philease, Ill. St. Paul, Minn. San Francisco, Cal. Los Angeles, Cal. 
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Telephone Line Material. 


We have just issued for the trade a special illus- 
trated net price list of standard material for general 
construction with special reference to the requirements 


of telephone line building. 


Send for it and get posted on up-to-date goods and prices. 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES, 
92 and 94 West Van Buren St., Chicago. 
AMERICA’S LARCEST ELECTRICAL SUPPLY HOUSE, 
BECAUSE our GUARANTEE OF PERFECTION for the 


“New Rival”’ 


Is always lived up to to the letter, there is no risk 
taken in ordering trial lot to practically prove its great 


oe Get our LOW PRICES. 
JOHN KAMMER COMPANY, 


176-178 Indiana St., CHICACO, U.S.A, 





TRADE MARE 


TERLING extra INSULATING VARNISH 
THE STERLING VARNISH COMPANY, 7° "4" ErrrsecRea, pa. 





Forte ARMATURE 


INDIA & AMBER 


MICA 


i ae 


INSULATED 
Cloths and Papers. 


WRITE FOR SAMPLES. 


a _ Samson Spot Cord. 
: — . ; Y For Arc Light and Trolley Cord. 
Send for Samples and Prices. 
SAMSON CORDAGE WORKS, BOSTON, MASS. 





(Waterproofed.) 


Gold’s Electric Heaters. 


improved Construction. 
Highest Efficiency. 

WRITE FO« Simple and Compact. 

PARTICULARS. Greatest Economy. 





Acknowledged everywhere without an equal. 


GOLD STREET CAR HEATING CO., 


Frankfort and Cliff Sts., N. Y. 
ookery, Chicago. 


Weatherproof Wire. 


AGENCIES: 
WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE CO., Chicago. 
PETTINGELL ANDREWS CO., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


PHILLIPS INSULATED WIRE CO. 


Office and Factory, PAWTUCKET, R. I. 





Front View of Goid’s Improved Three-Degree Panel 
Electric Heater, 








BOSTON is A. HOUDLETTE & SON, 


AGENTS: 138 Milk Street. 


comes AND 


ii ee! Oe 


MICS Te ROM Cem INTL a TL fs 


218 WaterSt.New York & Chicago. 17 take St. 
Stansted,Essex.Eny. 


WILL’ LAST FOREVER. 
EASILY ACCESSIBLE. 


THE MICHIGAN PIPE CO., 


208 N. Madison St... BAY CITY. MICH. 
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EVERYONE KNOWS 


Or ought to know, that we lead in the manu- 
facture of Candelabra, Series, Decorative, Bat- 
tery and Miniature Lamps. Our latest Cata. 
logue (No. 1017) to be had for the asking. 


Some of our special X-ray tubes have Iridium 
targets. The regulars have platinum targets. 
We are still making the best Barium fluoro- 
scopes. 


EDISON DECORATIVE AND MINIATURE 
LAMP DEPT., 


(General Electric Co.) Harrison, N. J. 








RAINBOW PACKING, Thousands ot Imitators. 
No Equal. 
Will Hold Highest Pressure. 
Don’t have to use wire and cloth to hold 
RAINBOW. 


Can’t blow it out. 

The Color of Rainbow Packing is Red. 
Three Rows of Diamonds in Black 
throughout the length of 
each and every Roll. 





PATENTED AND MANUFACTURED EXCLUSIVELY BY 


PEERLESS RUBBER MFG. C€0., 16 Warren St., New York. 


16-24 Woodward Ave., Detroit, Mich. , 202-210 So. Water St., Chicago, III. 


Le oe  ® 


PERFECT. 
COM POUND 


UNEQUALED. 


RECISTERED 


Ne SEND FOR PRICES 





The Worcester Polytechnic Institute, |» BRADY MAST ARTIS 


WORCESTER, MASS. T. H. Brady, New Britain, Conn., U.S. A. 
T. C. MENDENHALL, President. 
i Manufacturer of..... 


Courses of Study in Mechanical, Civil and Electri- 
MAST ARMS, POLE and SWINGING 


cal Engineering, Chemistry and General Science. 
New and extensive Laboratories in Engineering, HOODS, HOUSE BRACKETS and other 
Specialties for Construction Work. 


Electricity, Physics and General and [ndustrial 
Chemistry. Special facilities in Steam and Hydraul- 
Catalogue and Prices furnished on application. 
ST 
c. S. KNOWLES, 


ics. 195-PAGE CATALOGUE, showing appointments 
Hard Rubber Rod, Tube, 


secured by graduates, mailed free. Address 
J. K. MARSHALL, Registrar. 
TURNED AND MOULDED WORK. 
GET OUR PRICES. 


MICHIGAN COLLEGE OF MINES 
NFW YORK. BOSTON. 


A State Technical School. Practical work. Elective 
System. Summer term. Every graduate employed. 

or catalogues, showing occupation of graduates, 

address MICHIGAN COLLFGE OF MINES, Houghton, 

Mich. 

(ELECTRIC BRAND) 
+ 
For Electrical Purposes. 
Guaranteed 98 | 99% and free of lead and 
iron. If you want the best quality ask your 


dealer for this brand. 
IMPORTED BY 


A. KLIPSTEIN & COMPANY, 








122 PEARL STREET, 
NEW YORK. 


(" REOSOTED WOOD CONDUITS.... 


.... FOR UNDERGROUND WIRES. 


DO NOT GATHER MOISTURE. 
DO NOT SCRATCH CABLES. 





mount.— National Cycle Mfg 


| A National Rider never changes his 
Co.. Bay City, Mich. 
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LAWLESS 
AULTLESS 
INISHED 


In a word PERFECT! in its truest sense is the 


IMPROVED POWERS ARC-LIGHT CUT OUT. 


One on which you can rely 
to do its duty and do it well. 


Water-proof Iron-clad Case and Insulated Wire Holes. 
SEND FOR CATALOGUE AND PRICES. 


The E. G. Bernard Co., Troy, N.Y., U.S.A 


RHEOSTATS 


Electricity Taught by Mail at Home 


Thorough instruction at home under the direction of able Engineers. 
Specially prepared Instruction and Question Papers furnished students in 
get of ordinary text books. Following are the courses in electricity. 

ELECTRICAL ENGINEERING—A thorough course in-Mechanical and Elec- 
trical Engineering. 

ELECTRICAL—For those who wish to spend a little time in studying the 
mathematics and physics preparatory to the advanced papers on electricity. 

ELECTRIC POWER AND LIGHTING—Includes instruction in the installa- 
tion, care and operation cf electric light, power and railway plants. 

ELECTRIC LIGHTING—For men employed about electric light plants. 

ELECTRIC RAILWAYS—For men employed about electric railways. 

TELEGRAPH Y—Treats of the design, construction, installation and operation 
of telegraph and cable apparatus and systems. 

TELEPHON Y—Treats of the design, installation and operation of telephones 
and telephone systems. 

WIRING AND BELL WORK—For those desiring a knowledge of electric 
light wiring and bell work. 


Also courses in Steam Engineering, 











Mechanical Drawing, Civil Engi- B 
neering, etc. 3 
Circulars containing full partic- 


ulars, sample pages of instruction 
papers and specimen drawing plates 
will be sent free. Write, stating 
subject you wish to study, to 


THE INTERNATIONAL 
CORRESPONDENCE 


SCHOOLS, 


ERECTED DXPRESSLY by CORRESPONDENCE. 
© BOX 818, SCRANTON, PA. Or De 
ORORORORORONOHOHOROHOHONOHOROROHOHOHOHOHONOHOHORE 


DYER, EDMONDS & DYER|«kocH” woven wiRE TUBE 


PATENTS, |“ Seee 


GOLDMARK & WALLACE, Agents, 
31 Nassau Street, 


12x Worth St., New York. 
” Storage 
NEW YORK CITY. 


Amer ican Cells are 


we the best. 
eri dene off my: polent—ohe ling 


....send for descriptive circular.... 
carl, Cone for Tica ed fornjarceeniinl| reeled diarancceds 
Titinewsty foe a “| AMERICAN BATTERY CO., 
For Railway, Telephone, 
CEDAR POLES iisus ite: 
Light Use. Pine Painted 


Est’d 1889. 174 S. Clinton St., Chicago, Ill. 
Crossarms and Oak Pins—Cedar Ties. 












d nearest customers. We are net Jobbers. 


i dsin Michigan. Monroe 
aaa cciginal firm, 20 years in ihe CEDAR business. Good dispatch. 
ww. Cc. @TERLING & SON, MONROE, MICH. 


ad 
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Frank N. PHILLI Pres. EUGENE F. PHILLIPS, E, ROWLAND PHILLIPS, Vice-Pres, 
C. H, WacenseiL, Treas, General Manager. C. R. REMINGTON, JR., Sec’y. 


AMERICAN ELECTRICAL WORKS, 


PROVIDENCE, R. 1. 


Bare and Insulated Electric Wire, 


Electric Light Line Wire, 
Incandescent and Fiexible Cords, 


Railway Feeder and Trolley Wire, 


Americanite, Magnet, Office, and 
Aaonanciator Wires. 


CABLES FOR AERIAL AND UNDERGROUND USE. 





New YorkK: P. C. Ackerman, 10 Cortlandt St. 

CuicaGco: F. E. Donohue, 241 Madison St. 

MONTREAL: Eugene F. Phillips’ Electrical Works. 
Main Office and Factories, Phillipsdale, R. I. 





AUTOMATIC MOTOR STARTERS. 
AUTOMATIC SPEED REGULATORS. 


AUTOMATIC PUMP STARTERS. ;, 
NON-REVERSIBLE ELEVATOR STARTERS. 


THE CHICAGO RHEOSTAT CO., 1649-50 Marquette Building, CHICAGO. 


SAMPLE BATTERY FAN. 


OUTFIT COMPLETE, 
READY TO RUN. 


CHAS. E. CHAPIN, 108 Greenwich St., New York. 
WM. A. ROSENBAUM, Ralph Julian Sachers, M. E., Ph. D., 


Patent and Scientific Expert, 
Flectrical Expert one 120 LIBERTY STREET, 
Patent Solicitor... 


U.S.and FOREIGN Rooms filtt-100, 
aes NEW YORK CITY. 


Patents, Trademarks 
spyri Tel (269 Cortlandt, 
TIMES BUILDING, 
devoted to study at home will secure a 


and Copyrights. In- 
NEW YORK. 
technical education which will qualify you 


ternational patent law 
a specialty. 
tor a responsible and high salaried position. Complete courses by mail in 
ELECTRICAL ENCINEERING. 


BEST TEXT BOOKS FREE. Write for free circular F, sample pages of text books, drawing 
plate, and booklét of letters from students all over the world. 


THE UNITED CORRESPONDENCE SCHOOLS 154, 156, 158;Fifth Ave., New York. 


With which are incorporated the Correspondence School of Technology and the Institute 
for the Home Study of Engineering. 


Tr 











to make a good investment. A few cents 


a day and some of your spare time 





HENRY C. TOWMSHE. cain 
ly Principal Examiner Electrica 
ee ae S. Patent Office. 


DELBERT H. DECKER, 
Late Assistant Examiner, Electrical Division, 
U.S. Patent Office. 


TOWNSEND & DECKER Srorcicn’ Patent 


& Foreign Patenta] 5,000 ohms. Size and capacity as required by 
141 Broadway, N York. user. Thousands in use by largest telephone 
Export opinions upon the scope and validity of patent 


NE DENIS 


FOR MOTORS, ELECTRICAL APPARATUS? 5, ojiver sts 
TELEPHONES, SWITCHBOARDS, DYNAMOSEt<.~29."5 


THE SPEED OF AWATER WHEEL 


Can Be HELD WITHIN AS CLOSE LIMITs AS THAT OF 


A FIRST-CLASS STEAM ENGINE 


WE HAVE GOVERNED 80,000 HORSE POWER or WatTER 
WHEELS IN ELECTRIC RAILWAY STATIONS, POWER TRANSMISSION 
PLANTS, AND OTHER DiFFICULT PLACES. WRITE FOR PARTICU- 


LARS TO 


LOMBARD WATER WHEEL GOVERNOR CO., 


61 HAMPSHIRE ST. (Roxbury Station), . . . BOSTON, TASS. 





Resietance Rods 


of graphite. New process. Complete with metal 
terminals. Cheap and accurate. Resistance 50 to 





OP, 
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HELP WANTED. 


The rate for “Help Wanted” ad- 
vertisements of forty words or less is 
one dollar and fifty cents an inser- 
tion; additional words three cents 
each. Remittance should accompany 
order. 











ANTED—A good business man with 
five thousand dollars to invest can 
secure a good position and a one-fifth in 


terest in a growing manufacturing busi- 
mess; an_ electrician preferred. ddress 
“H. M. S.,” Electrical World and Engi- 
neer, New "York. 





ANTED.—Experienced electrician, one 
thoroughly understanding  electro- 
chemical processes and used to erecting 
electrical machinery; permanent position 
at Sault Ste. Marie, Mich., for the right 
man. Address WILLIAM SMITH HOR- 
RY, Niagara Falls, N. Y. 


WANTED. 


2so H. P. high speed engine, Ball & 
Wood type preferred; must be in first 
class order and rigid examination allowed. 
Full particulars, how long in use and other 
necessary data with best cost price. 
“B. D. F.,” care Electrical World and 
Engineer, New York. 


FOR 








SALE. 


Complete steam plant, including two 
14% x18 Taylor-Beck automatic engines; 
one 15x16 and one 16x18 Ball automatic 
engines; one Ts shaft, complete, 
equipped with Hill friction clutch pulleys, 
and two main driving clutches and shaft- 
ing; three 100-H. P. horizontal tubular boil- 
ers; three 18-inch Ireson link-belts, almost 





new; one 8x10x12 Smith-Vaile duplex 
pump; one 30-H.P. feed-water heater 
Goubert). BRADFORD ELECTRIC 
IGHT & POWER CO., Bradford, Pa. 
T.-H. M.-P. 75, 500 VOLT. 
FOR SALE. 
In execellent cendition - - - - $60040 


ROSE ELECTRIC CO., St. Louis, Mo. 


A. O. KUEHMSTED Prest. 





Large lot of 


Transformers 


of standard makes 
OOO ot6 0 


ARG LAMPS. 


All kinds of 
lastruments, 
Meters, 
Switches, 
Wire, 
Supplies, 
Incandescent 
Lamps. 


Send for our monthly 


Bargain Sheet, 
giving complete list with 


net prices. 





BARGAINS | Fa 


ALL MACHINES 


ELECTRICAL WORLD anp ENGINEER. 


A NECESSITY! 


The only article that will prevent Larttab 
Will keep the Commutator in good condition 
and prevent cutting. 


50 cents per Stick. 
$5.00 per dozen. 
Absolutely Ww ill Not Gum the Brushes. 
It will put that HIGH GLOSS ON THE COMMUTATOR you have so long sought after. 
FOR SALE BY ALL SUPPLY HOUSES; OR 


Sample furnished free upon receipt of coupon. 
K. McLENNAN & CO., 


SOLE MANUFACTURERS, 


909 Title and Trust Building, Chicago. 


MONEY PROCURED 


Inventors to place on the English and 
American markets, and financial assist- 
ance rendered to develop and perfect in- 
ventions or ideas of value. 


R. G. RUXTON, 
195 La Salle St., Chicago, Il. 





SAL EPIOM4 FOR UsE 








Practical Running of Dynamos. 


A little booklet on the care and the locating 
and remedying of troubles in dynamos and mo- 
tors. 50 pages, illustrated. 


10 CENTS, STAMPS OR COIN. 


Catalogue of Mechanical and Electrical 
Books Sent Free. 
ANY 


PHILADELPHIA BOOK COMP, 


7 So. Ninth St., PHILADELPHIA, PA. 


ime ce 2 eee ee 2) 2 ee 0 


TRS aid) a 


Indianap Fe re! 


KINDS OF METALS 


ELECTRICAL WORKER 


EVERY OR STUDENT: :::: 


Should have a copy of our book catalogue. It contains a descriptive list 
of nearly every electrical book published, and may be had for the asking. 


ELECTRICAL WORLD AND ENGINEER, 
120 Liberty Street, New York City. 


FOR POLISHING 

















IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 
WORLD AND ENGINEER. 


DYNAMO 


ACTUALLY 


AND MOTOR DEPARTMENT—CHARLES E. GREGORY 











JUNE 24, 1899. 
POSITIONS WANTED 


The rate jor “Position Wanted” 
advertisements of forty words or less 
is one dollar an insertion; additional 
words two cents each. Remittance 
should accompany order. 





OSITION WANTED—Armature wind- 
er wants steady position with good 
concern; good and quick worker, used to all 
st les of direct current windings. Address 
C. D.,” care Electrical World and 
Engineer, New York. 


OSITION WANTED—Practical  elec- 

trician and mechanic wants situation 
to superintend the. installation of complete 
telephone or light plants. ALBERT 
MEYER, 6639 Perry Ave., Englewood, 
Chicago, Ill. 


OSITION WANTED by competent 
electrician to take charge of or assist 
in plant or on line. Have had charge of 
lines and stations, erection of plants and 
inside work, steam and water ee 10: 
years’ experience; 30 years of age; married, 
sober and industrious. Best o rélerenees: 
reasonable wages. Address F. MORRIS, 
Box 147, Tolono, IIl. 


OSITION WANTED. —An_ electrical 
engineer with eight years’ experience 
in the ae operation and mainte- 
nance of telephone plants in both this 
country and Europe, seeks to make a 
Soa Telephone work preferred, but 
would accept position in general electrical 
construction or electrical manufacturing 
work, in both of which lines an extensive 
experience has-been gained in some of the 
largest concerns in the United States. 
largest concerns in the United States. 
Address “MANAGER,” care Electrical 
World and Engineer, New York. 





OSITION WANTED by practical steam 


engineer; good steam fitter, and can do 
all general repairing; good knowledge of 
the application and use of steam engine 
indicator. Served two years in engineer’s 
department of large iron. works; nine 
years’ practical experience in electric light 
and railway plants, with dynamos, high- 
speed and Corliss type of engines, simple 
and compound, installing and operati 
same. Desire permanent position at a moe. 
erate salary; good reference from past and 
resent employers. Aadress “J. L.,’’ care 
Electrical World and Engineer, New York. 





A. Louls KUEHMSTED 
Treas. and Gen. Mgr. 

























COMPA NY. 
IN STOCK AT OUR WORKS. 




















A. O. KUEHMSTED Prest. 
110-VOLT DYNAMOS. 
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ARC_DYNAMOS. 
2 80-light 2000 C. P. Fort Wayne. 


RAILWAY GENERATORS. 

z, 400 Kw. G. E. for direct connection. 

2, 200 Kw. Westinghouse. 

1, 100 Kw. six-pole Westinghouse. 

2, M.P. 8400-100 General Electric for 
direct connection. 

2, M.P. 4-300-400 General Electric, with 
instruments. 

1, 150 Kw. multipolar Walker. 

2, 7% Kw. four-pole Westinghouse. 

-P. 4-200-425 General Electric. 

2, M.P. 4-100-650 General Electric. 

2, 100 Kw. Edison bi-polar. 

2, D-62 bi-polar T.H. 

CAR MUTORS. 

Lot of G.E. 800, 3 and 4 turn, drum ar- 
mature type, practically new, very 
cheap. 

Lot of No. 3 Westinghouse, 25 h.p., 
first-class condition, very cheap. 

Lot of W.P. 50’s, good condition. 
Extra armatures for all the above. 
ALTERNATORS. 

2, 60 Kw. Westinghouse, 1000 volts, 16,- 
ooo alternations, iron-clad toothed 
armature. 

1, 45 Kw. Westinghouse, r1ooo volts, 16,- 
000 alternations, toothed armature. 





3 


“ ‘Edison, is 


Office 


ELECTRICAL WORLD anp ENGINEER. 


2, 30 Kw. Westinghouse, 1000 volts, 16,- 
ooo alternations, teothed armature, 
with exciters. 

2, A 120 Kw. General Electric, 1000 
volts, 16,000 alternations, toothed ar- 
mature, with exciters and instru- 
ments. 

» A 90 General Electric, 1000 volts, with 
exciter and instruments, practically 
new; very cheap. 

2, A 35 T.H., 1000 volts, 16,000 alterna- 

tions, with exciters and instruments. 

2, 60 Kw. General Electric, 2000 volts 
toothed armature, with exciters and 
instruments. 

2, A 18, 300 light T.H., 1000 volts, 16,- 
ooo alternations, with exciter. 

2, 750 light Westinghouse, 1000 volts, 16,- 
ooo alternations, smoothed body ar- 
mature; very cheap. 

2, 18 Kw. Stanley two-phase, 2000 or 
1000 volts, latest type, practically 
new. 

2, 150 Kw. Stanley, two-phase, 2000 or 
1000 volts, latest type. 

2, 300 Kw. Westinghouse, single phase 
type, ironclad, toothed armature, 
1000 volts. 

2, 200 Kw., same as above. 

2, 240 Kw., same as above. 

2, 120 Kw., same as above. 

2, 18 Kw. General Electric, single 
phase, latest type, ironclad, toothed 
armature, 2000 or 1000 volts, 16,000 
alternations. 

2, 120 Kw. General Electric, 2000 volts, 
single phase, ironclad, trothed arma- 
ture. 


DIRECT CURRENT DYNAMOS. 
(110° Volts.) 
2, 12 Kw. Edison, bi-polat, compound 


wound. 
1,37. Kw. Westinghouse, compound 


wound. 





and Works 58-60-62 S. 
FOR S 


ight Lundell. 
3% ‘© Wilson. 1 68 K. W. Edison. 
35 E & C Multipolar. 1 100 “ Edison. 1 
50 ac Multipola 1 
tipolar. 
55 Edison. ALTERNATORS. 1 
65 Kester M. P. 1 400-light T.-H. toothed armatun 2 
70 Jenney. 1 500 ‘* Bain. 1 
75 Kester. 1 500 ‘* Westinghouse. 2 
75 E&C WM. P 1 600 ‘* General Electric toothed ormature, 2 
80 Roth. latest type A-30. 1 
80 Thomson-Houston. 1 658 ‘* Standard inductor type. 1 
Cutten. 1 @e “ T.-H. A-36. 2 
C&O 1 70@ ‘* National toothed armature. 1 
Eddy. 6 750 ‘* Westinghouse No. 1. 1 
Mather. . 1 1000 ‘* National. 1 
Edison 9 K. W 1 1000 ‘* Westinghouse 2-phased. 1 
Jenney. 1 1200 ‘* Westinghouse 60 K. W. toothed 1 
* Westinghouse. armature. 1 
Triumph M. P. 2 1300 ‘** Slattery. 1 
Westinghouse M. P. 2 1500 ‘* Westinghouse. 2 
Jenney. 1 2000 ‘“* G. E. A-120 toothed armature. 1 
National. 1 4000 ‘* Et. Wayne 200 K. W. teothed arma- 2 
Edison 20 K. W. ture. 2 
Nath Sat, i 
ationa 
Rockford. ARC DYNAMOS. i 
Mather M. P. 1 12-light 2000-C. P. T.-H. 1 
Edison 45 K. W. l 20 ** 1200 +‘** Excelsior. 1 
National. 1 20 ‘* 2000 ‘* Western Electric. 1 
Jenney. 1 20 ‘* 2000 ‘* Brush. 1 
National. 1 25 ** 1200 ‘* Wood. 1 
2 6&6 * 200 * T.-H. 1 
220-VOLT CENERATORS. 1 2 = 1m “ T.-H. 1 
6 K. W. Fort Wayne. é = a rush. 
7 *  Be.O mM. P. 1 30 ** 2000 ** T.-H. 
‘* Fisher M. P. 3 35 ** 2000 ** «T.-H. 
“ Edison. 1 40 2000 Western Electric. 1 
“ T.-H, : £6. © 3-2. . Dae 1 
“ Edison. 4 45 ‘“* 1200 ‘* Brush. 1 
“ a. 1 50 ‘* 1200 ‘* Standard. : 
«s odi 1 50 ‘** 2000 ‘* Standard. 
. 3 50 “ 1200 “ T.-H, 1 
“ Edison. 1 50 ‘* 2000 ‘* Excelsior. 1 
. 3 50 “ 2000 “ T.-H. : 
500-VOLT GENERATORS. * i ® ‘* 2000 “ Brush. i 
- 3 7 * 190 ‘* Wood. 1 
ie wy 1 80 “ 2000 “ Standard. 1 
a Edison UiLipolar. 1 100 ‘* 2000 ‘‘ Western Electrie. 1 
ie Rockford 5 125-‘* 1200 ‘* Excelsior. . : 
« eee Stmmentes. 110-VOLT MOTORS. : 
= Westinghouse M. P. 1 4-H. P. Sprague. 1 
“ C&0 1 {% °° Lundell. 1 
1 


e Jenney. 





General 


Kw. 
speed. 
30 Kw. T.H., Type H.I. 


DIRECT CURRENT MOTOR GEN- 
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Kw. Edison bi-polar. 
Kw. Edison bi-polar. 
Kw. Edison bi-polar. 
Kw. Edison bi-polar. 
Kw. Edison bi-polar. 
Kw. Edison bi-polar. 
Kw. Edison bi-polar. 
Kw. Edison bi-polar. 


Eddy. 


7% h.p. 

coplight horizontal type Westing- 

house. 

M.P., 6 178,150, 125 volts, 175 
lectric, for direct connec- 


Kw. Standard, M.P., 
speed, General Electric. 
M.P. Westinghouse, modern 


ERATORS. 
(220 Volts.) 


100 h.p. Westinghouse M.P. 
80 Kw. Siemens Halske M.P. 
25hp.C & C 

15 h.p. 


ARC DYNAMOS. 


2, 60-light Ft. Wayne, 2000 C.P. 
2, so-light T.H. 

armature. 
so-light T.H. L.D., 1200 C.P. 
50-light 2000 C.P. B 
45-light 1200 C.P. T.H 
3o-light 2000 C.P. T. 
2, 30-light C.P. Brush. 
2, 25-light 2000 C.P. T.H. 
o. 8 65-light 2000 C.P. Brush. 


H. 


Sena For Our New Cataiog- Just Out. 


ROSSITER ,.MAC GOVERN &, Ce 


Clinton St. Chicago 


ALE. 


Lundell. 

Eddy. 

Jenney. 

Wilson. 

Card. 

E & C Multipolar. 
Jenney. 

E & OC Multipolar. 
Kester M. P. 
Edison. 

Kester. 

Jenney. 

Roth. 

E & C Multipolar. 


Jenney. 
Westinghouse. 
Edison. 

T.-H. 

Triumph M. P. 
Westinghouse M. P. 
Jenney. 
National. 
Mather M. P. 
Rockford. 
National. 

Edison 45 K. W. 
Jenney. 

National 


220-VOLT MOTORS. 


Diehl. 
Lundell. 
Holtzer-Cabot. 

Eddy. 

Ahlm-Edwards M. P. 
C & C. 

E & C M. P. 

Card. 

E & C M. P. 

Card, 

Akron. 

E & C M. P. 
Jenney. 
Eddy. 
Edison. 

E.& C M. P. 
Eddy. 
Sprague. 
Fisher M. P. 


General Electric M.P. 
10 h.p. nae iy Same M.P. 
2, 10 h.p. Eddy M.P. ‘ 
4%.Kw. General Electric M.P. 


&, 5 
Sesikee other machines as small as 


.D., 2000 C.P., ring 


rush, brand new. 








2, 45-light 1000 C.P. Brush. 

2, 30-light 1000 C.P. Brush. 

2, 100-light 1000 Excelsior. 

2, 75-light 6.8 emp. Westinghouse. 

2, 165-light 1200 C.P. Brush, latest type. 
2, 120-light 2,000 C.P. Brush, latest type. 
2, pe nay 1200 C.P. Brush, ong go 
1, 75-light 1200 C.P., T.H. type M.D., 

ring armature. 


DIRECT CURRENT MOTORS. 
(soo Volts.) 


1, 50 h.p. Thomson-Houston, D-s50. 

1, 50 Kw. Western Electric, multipolar. 

1, 45 Kw. Edison. 

1, 40 h.p. Westinghouse multipolar, 950 
r.p.m. 

1, 40 h.p. Crocker Wheeler. 

1, 40 Kw. Eddy. 

2, 40 h.p. M4ther, goo r.p.m. ‘ 

1,30 h.p. Westinghouse, multipolar, 
moderate speed. 

1, 30 Kw. Belknap. . 

1, 25 h.p. Crocker Wheeler multipolar. 

2, 15 h.p. Card, 1350 r.p.m. 

1,15 h.p. Keystone, slow speed, 600 
r.p.m. 

1, 15 Se. General Electric multipolar, 
moderate speed. 

1, 12 Kw. Edison. : . 

10 h.p. General Electric multipolar, 

moderate speed. 


ENGINES. 


26 in. x 48 in. Wright. 

13 in. x 13 in. A. Ss. 

13 in. x 12 in. A. & S. 

14 in. x 16 in. N. Y. Safety. 
16 in. x 32 in. Greene. 

Ideal Engine, direct connected to Fort 
Wayne so Kw. generator. . 
Ames Engine, direct connected to Sie- 
mens-Halske 75 Kw. generator. 

Send for complete engine list. 






PRINCIPAL OFFICES, 


141 BROADWAY, NEW YORK. 





A. Louls KUEHMSTED 
Treas. and Gen. Mgr. 

H. P. Eddy. 

‘* Edison. 
“ time 
‘* — Edison. 
T.-H. 
re Edison. 
= Rockford. 
** — Edison. 

500-VOLT MOTORS. 
% H. P. Lundell. 
‘  E & C Multipolar. 

“ ‘Sprague. 
“ — Tolede. 
“*  Jenney. 
G. E. type I-B. 
“ E&C M. P. 
** Detroit. 
- Wood. 
- Be Co x. FP. 
Commercial. 
E&C M. P. 
- Detroit. 
“ 
= Edison. 
| 
a Mather. 
: Edison. 
Reo wm FP. 
s Rockford. 
“ Edison. 
" Jenney. 
a Ce. 
” Westinghouse M. P. 


ARC MOTORS. 
4 H. P. Crocker-Wheeler, 
** — Crocker-Wheeler. 
‘ Excelsior. 
sh Brush. 


7 NATING MOTORS. 
Al, EARNS WN ° 

? Fort Wayne. 

si General Electric. 

- Westinghouse. 

“ee General Electric. 


= General Electric. 
- General Electric. 


FAN oMOTORS. : 
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Large lot 
Westinghouse. 
General Electric. 
Lundell, 
Emerson. 

Ries & Scott. 
Holtzer-Cabot. 
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ELECTRICAL WORLD. ann ENGINEER. 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


Write us for Price Lists Nos. 25 and 26. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAI1I0S, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, PUMPS. 
This apparatus has been removed from our own Central Stations to make room for larger units. We therefore know its history and can 


guarantee it to be in thoroughly good condition. 


CHICAGO EDISON COMPANY, 139 Apbams Street, CHICACO. 





JUNE 24, 1899. 









CEDAR POLES 


THE VALENTINE-CLARK CO., 234 La Salle St., Chicago. 


GREEN Bay, WIS. 


Yards: PINCONNING, MICH. 


NEW LONDON, WIS. 


White Cedar Poles 


WRITE US FOR DELIVERED PRICES WHEN IN THE MARKET —WE ARE HEADQUARTERS. 
Poles 50 feet to 80 feet in length Our Specialty. 
LINDSLEY BROTHERS COMPANY, - 


MENOTFIUNEE, MICH. 


BARGAINS FOR SALE, NEW AND GOOD SECOND-HAND. 


2 wane se 60 K. W. Alternators; 16 a 
ere Armature; S. Oil Beari: 
60 K. W. Alternators; 16,000 
aa Belt 7s Beerin 
peepee xciters and Instruments. 
Toll @ — 120 K. W. Alternator; 16,000 Alt. ; 
iron Clad Armature ; S. 0. Bearings. 
All the above are compound for 140 


volts. 
Stanley 2-Phase Alternator, 150 K. W. 
a “ ss 60 K. W. 


ENGINES. 


FAN MOTORS, ‘TRANSFORMERS, Etc. 


1 Russell Automatic, 17x24, with Porter cut off. 50 fmocege, Meermatiog 32 and 104 volts, 16,000 alt ............ saeeetaveves: deen 7. each 
; 2 | un GOED oc cccc see ccccccrcceccccccceeeescesscees eo) pe eeesesceee 
Oe ee ON inne cncsccccsccccsecoscosvctectscocess 750 
: 25 Westinghouse O25 Cycle induction, 104 vOUtS ...........cccees coccccesscsseees 750 “ 
1 15x23x17 Tandem Comp. Mcintosh & Seymour. “6 Dayton 4-Blade Ceiling Fans, 110 volts, D.C. 22 oo. o oo c ccc cca twee eens 1.00 « 


2 18x30x16 Comp. Westinghouse. 
2 13x12 Automatic Armington & Sims. 
Jack Shafts, Pulleys, Belting, etc. 


2 W. E. Co. 2-Blade Ceiling Fans, 10 volts, D. Mai ptavneh eee’ cuboaceientuss dances 11.00 
{ Hunter 2-Blade Ceiling Fan, 110 volts, D. C. - 
15 H. C. Alt. Fan Motors, 16,000 Alt., 104 volts 


Stanley and T. H. Type F. Oil Transformers‘in large assortment, tested and painted. 


The above are ready for immediate delivery and are strictly first class. Also a quantity of Railway Motors, Cars, Irucks and Controllers, Arc and Incandescent Dynamos and Motors. 


THOMPSON, SON & CO., 


T.-H. SOCKETS 
FOR SALE. 
10,000 Key and Keyless; brand new, 8c. each. 
ROSE ELECTRIC CO., St. Louis, Mo. 


200,000 H. P. 
To Let. 


The Shawinigan Water & Power Company is 
one to talk with parties desiring to lease 

arge units of power to be used in connection 
with its development at Shawinigan Falls, Prov- 
ence of uebec. Address—Room 308 Sears 
Building, Boston. 








This High 
Stands . Grade 
For a 2 D> tap Goods. 





TRADE-MARK, 
If you wal.tsmall motors for any purpose don’t 


e make a complete line of 
direct current 
motors (under 
one horse pew- 
er), every one 
guaranteed. 

The one illus- 
trated is specia:- 
ly adapted for 
winding tele- 
phone magnets, 
inductioncoils 
and armatures. 

We also make 
electric dental 
engines, electric 

, aircompressors, 

‘| rotary trans. 

*) formers, electro 

medical appara- 


fail to write to us, 





tus, fan motors, etc. 
Write for illustrated catalogue and price list. 
VICTOR ELECTRIC Co., 
418-420 Dearborn Street, - Chicago, III. 


Correspond with us to buy or sell. 


TELEPHONE 
2226 CORTLANDT. 


FOR SPOT CASH 


ne i Incandescent Lamps and Bases. 


WANTED owes emt 


GEO. F. SCHWALM co. oo «eee Fantrison, N, J. 


LAMP FACTORY |B-A-R-C-A-I-N-S 
FOR SALE. For Saie. 


aabed Gas Engines for Electric Light from 
‘1 eee oe oF aw 2H. P. up to 25 H. P. now ready. 


lamp factory, capacity 2000 to asco lamps : , 

per day, for sale at a bargain. Address Write for prices, 

“LAMP FACTORY,” care Electrical] A- L. DAWSON & COMPANY, 
World and Engineer, New York. 27 & 29 W. Washington St., CHICAGO, ILL. 





TROTTER’S COMMUTATOR COMPOUND 


GOLOMARK & WALLACE. 
\2\ WorTH St. New Yorx. 


AWARE DOYNAMO BARALSHES. 





A spark preventer and annihilator, Produces a high finish and a clean commutator, The largest and 
most economical compound manufactured, Two sizes, small size, $3.00 per dozen; large size, $5.00. For 
sale at all supply houses. Satisfaction guaranteed or money refunded. 


LIBERAL REWARD |Fish Receptacles 


Practical Suggestion] ™ ATTACHMENT PLUGS. 
PRINGLE “NEW STYLE” and 


how to utilize the power of an Original “CHAPMAN” STYLE. 
artesian well when not operat- PPR ST 

‘ . . 5 The Pringle ‘‘ New Style ** is the latest im- 
ing the electric lighting plant. | provement in this line; it has removable face 
. ° plate and face connections, Send for circulars, 

For particulars write For sale by 
Chas. D. Shain, - 136 Liberty St., New York" 
J. Ww. WARNSHUIS, oa McKeague Co, 324 peemere St., Chicago, 
John R, Cole, Flood B dB s San Francisco. 


WM. T. PRINGLE, 1026-28 Filbert St., Puta. 
CHAMBERLAIN, « > S. D. | and all the leading iensten upply Houses. 





CHICAGO EDISON CO. REPAIR SHOPS. 





107 LIBERTY STREET, NEW YORK. 


To PATENT Good Ideas 


may be secured by 
our aid. Address, 


THE PATENT RECORD, 
Baltimore, 





EXCELSIOR ARC MOTORS 
WANTED. 
Will pay liberal price for small sizes. 


ROSE ELECTRIC CO., St. Louis, Mo. 


FOR SALE. 


ARC DYNAMOS—10 amp.—3-light Ames- 
ican; jo-light Excelsior; se-light Western 
Electric, new armature. 

oo LAMPS—128—7 amp. Single Water- 


; MARC MOTORS—13 1 to 5 H. P. Cleve 
an 
INC. DYNAMOS—110 volts—gs-light Ex- 
celsior; 120-light C & C; 150-light Conti- 
nental; a25-light Waddell-Eatz; 2 goe-light 
addell-Entz; 40o-light Continental; gee 
light Wenstrom, speed 400. 
a Te" Bg 45 k. w. Edison, 


TT LEVATORS— 1o H. P. aao-volt, Otis 
equipments; 1 20 P. 220-volt, — 


“UBTORS—niovot—4 oe ot H. 
= 220 voltart Be ae 


s “10 Pi P.3 P.: F 20 us 
volts—1 H. toe P.; 10 H. Ds 0 Hi’ 
also t 20 H. P., oon 60 cycles, 220 volts. 

ENGIN H. P. Westinghouse 
me 45 5p. Beck; 2 so H. P. Ar- 
mons ED Sims; several large Corliss. 

ENGINES—15 H. P. Otto; alse 
small sizes. 

BELTS—New, double, 28 ft. 6 im., perfe- 
rated eneeees: 23 - 8 in. Cotton; 1 ft. 
8 in. Schieren t. 8 in. Schieren endless; 

ft. 10 in. "Scbleren endless; 36 ft. 10 in. 


oh doubl 
WATT METERS—Thomson reseeding 
D. C.—17 5 amp. 100 volt; 19 7% amp. 
volt; 1 100 amp. 200 volt. 
Write for anything waated. 


CHESLEY MACHINERY CoO., 
Havemeyer Bldg., New York. 


OPEN 
DAY and NICHT. 





76 MARKET STREET, CHICAGO, ILL. Telephone, Main 1280. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, Machine Shop, Engines, etc. 
EMret-class equiprment im all sehops. 


Prormpt attention. 


Carpenter Shop, Cabinets, etc. 
Correspomdence solicited. 














June 24, 189y. 


The Scope 
of the New York 
Telephone Service 


is so great that practically ev- 
ery town and city within a ra- 
dius of over 1000 miles of the 
City Hall is within speating 
distance of every New York 
telephone. 

Tne immediate neighbor- 
hood of New York-Long Is- 


IMPERIAL, 


ita ea 
FORALL STYLES 
- OF MACHINES 


land, Westchester and New 
Jersey—is well provided with 
telephones. 

A little telephoning saves much travelling. 
New York Telephone Company, 
18 Cortlandt St. 952 Broadway. 


15 Dey St. 115 West 38th St. 


i 





Get our catalogue and prices. 
Shades and Chimneys for Welsbach Lights. 
We Undersell the Importers. 


THE PITTSBURG | GLASS COMPANY, 


HENY, P. 


WANTED. 


Old, hard rubber storage battery jars of 


ee 





600 LIGHT NATIONAL ALTERNATOR. 
FOR SALE. 





ROSE ELECTRIC CO., St. Louis, Mo. 


the Julian ‘“‘ss’’ type; size 3%” x 7%” x 912” awa Wt Mad aoe 


MANU aCe RING ELECTRICIAN 


EXPERIMENTAL WORK DONE BY EXPERT WORKMEN. 


high. Address H. C. MacRAE, 211 N. Cal 


vert Street, Baltimore, Md. 


iaatecariaeee BALL ENGINE 
for Sale. 
One tandem compound 12x16xI8; ex 
cellent condition, $850.00. 
ROSE ELECIRIC CO., St. Lours, Mo. 
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a Ree 
CLOTH AND PAPER, 


er MICA oe 
cl OO Sige 


ccacs 


DAI MARK 


sib ll on UT MEA yal 


= i wn) i, Wert 


MICHIGAN AVE ATMS 








100 Single K-z, "Bocas. Deable, M-z2, — 


1000 volt, with exciter ...cccccoscecees $300.00 67 Single, K-12, 


THOROUGHLY SATISFACTORY TELEPHONES FOR EXCHANGE 
ANDO PRIVATE USE. TELEGRAPH & F/RE ALARM APPARATUS. 


Gia SZ 37 PEARL ST. Boston Mass. 





“DE FINDINGS OB DIS YERE COMMITTE 
AM DAT DIS YERE COMMUTATOR WAS 
MADE BY HOMER’ AND DERE'S 
NO USE OF US NIGGAHS TRYIN’ 
TO GET IN” 


ieee tl linia 
he Bd 


aa 


fi 


De Neat Tn 


WE MAKE AND REFILL COMMUTATORS. 


F-L-HOMER & CO 


440 BELDEN ST. ees 0. 


FOR SALE. 


10,000 new rubber storage battery jars; 
cheap. 

Old electrical material bought, sold and 
exchanged. 


WALSH’S SONS & CO., 
NEWARK, N. J. 


Peet 





T.-H. o's —- 


2 Double, M-12, 
ROSE ELECTRIC CO., St. Louis, Mo. 


10.06 


Supply Parts. Special Work. 


HOCHHAUSEN & HALL, 


ELECTRICAL CONSTRUCTION 
AND REPAIRS. 


Estimates furnished on all electrical work. 


67 Liserty St., BROOKLYN, N. Y. 





Art tur R d, Fields R d,C tators Refilled, 
[? F Dp A , ne S: nti woke eee ; BECKER BROS., 


ANY SYSTEM. 
THE HIGHEST GRADE OF 


VPORPOVOY 


ALL WORK GUARANTEED. 


Our long experience in the Electrical Repair Business enables us to handle all ¢ CHICAGO. 
% class of Machines to advantage. Our facilities for handling Electrical repair work } 


t be Hed. 
Material and; Workmanship * oe LET US RENDER YOU A FIGURE ON YOUR NEXT REPAIR JOB. 


$99 to 43 West Washington St., 


We Buy, Sell, Trade and Exchange 





The Van Dorn & Dutton Co., 


Deparment.| GENERAL ELECTRICAL REPAIRS. 


Quick Repair Work a Specialty. Armature Winding and Building. Commuta- 
tor Filling and Building. Transformers and Fields of all Types Rewound. 


W. H. ELLIOTT, 
The Pioneer in Arma- 
ture Repair Work, is 
now in a _ position to 
serve his friends and old 
customers under the 
above firm name. 


W. H. ELLIOTT, Manager, 


18 Years’ Practical Experience. 


1796 E. Madison Avenue, Cleveland, O. 























Telephone, East 475. 





Electrical Apparatus. 
ELECTRIC LIGHT. 
TELEPHONE. 
TELEGRAPH. 
KITTREDGE, SMITH & CO., Ft SHERBROOKE, P.Q. 


Bargains in New and Second-Hand Dynamos. 


Two Fort Wayne Dynamos, 324%4-kw, com- One bane ae 4o-arc-light Alternating 
plete with instruments, 1000 volts. namo, 2000-cp, self-exciting. 
Ome Depa United States Dynamo, 110 Two. 3 arc-light gd Wood Dynamos, 
regulators, 2000-c 
7 ‘saoit ht Richter Dynamos (bi-polar), One 20-arc-light ‘hmericna- Wood Dynamo, 
110 volts. hand regulator. 
One 225- -light Waddell-Entz Dynamo (multi- One 25-hp C & C Motor, 220 volts, A No. 
polar), 110 volts, 12-kw 1 condition. 
Oaf 200-light Richter Dynamo (bi-polar), One 10-hp Eddy Motor, 220 volts. 
compound, 110 volts. One 6-hp Edison Motor, 220 volts. 
oF 200- light Quaker City Dynamo (bi- Large stock of small Motors and Dynamos. 
olar), compound, 110 volts Large stock of Automatic Engines, Ball, 
Out “roo-fight Consolidated Dynamo, 110 mes, Armington & Sims and Corliss 
volts. Engines up to soo-hp. Also Boilers. 


FRANK TOOMEY, 129-131 North Third Street, PHILADELPHIA. 








THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO. 








Dynamos, Motors, Arc Lamps, Incandescent Lamps, Meters, Transformers. 
Repairs, Rewinding, Commutator Work, Lamps Rebuilt. 
Fan Motors, Alternate Current, Direct Current, Water Power. 


BRUSH ARC SUPPLIES A 





SPECIALTY. 
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Investment 


Desirable Factory in 
Providence, R. |. 


(at present well rented) 


adapted to electrical manufacturing 
purposes, formerly occupied by the 
AMERICAN ELECTRICAL WORKS, 
will be sold 


AT AUCTION 
On Thursday, June 29, 1899, 


at 12 o’clock noon, 
on the premises by WM. H. HALL. 


This valuable and centrally located prop- 
erty fronts upwards of 158 feet on Stewart 
ee, ie feet on Conduit Street and near- 
ly 165 feet on Warner’s Lane. The area of 
the lot is 24,881 square feet, nearly covered 
with modern substantially built brick build- 
ings. Building No. 1, 121x42 feet, frontin 
on Stewart Street, is 5 stories, of brick, an 
fitted throughout with shafting, iped for 
steam heat by exhaust system. 0. 2 iS.a 
5-story brick building, 146x36 feet, fronting 
on Stewart Street and Warner’s Lane, sup- 
plied with ot and steam heat. No. 3 
18 a 4-story brick building, 52x23 feet, sup- 
plied with power, steam heat. No. 4isa 
+tory brick building, 5 oe supplied 

power and steam heat. No. 5 is a 
woukie building of 4 stories, 113x29 feet, 
supplied with power. 

e above buildings produce a total floor 
space of 72,475 square feet (nearly two acres 
of floor space). The rooms are high 
studded, well lighted and provided with 
best of 7 arrangements. No. 6 build- 
ing contains the power plant and is located 
in the centre of a hollow square formed by 
the three buildings and is a substantial 
brick building 31x36 feet. The engine is a 
100-H. P. Harris-Corliss, in good condition, 
and the steam plant consists of a 150-H. P. 
Babcock & Wilcox boiler. In connection 
with the steam plant will be found every 
improved device for the economical produc- 
tion of steam, and there are but few plants 
that can produce horse power at as low a 
cost. 

. , Each building is well supplied with means 
of exit and freight elevators are so arranged 
as -. accommodate every room. 

T buildings are favorably located for 
rental to responsible tenants and are now 
yielding an annual rental of $13,000, which 
will give a net income of nearly $7000 after 
paying taxes, insurance, repairs, cost of 
power, etc. 

Considering the location of this propert 
and the substantial character of the build- 
ings, the class of tenants now occupying 
them and the constant demand for the am- 
oe business accommodations which these 

uildings afford and the net rental ob- 
tained, this property offers inducements to 
the conservative investor that are seldom 
found. At auction prices it will yield a 
higher Preees of income than can be 
obtained from any sound real estate or per- 
sonal property investment. 


Immediately After the Above Sale 


that large Adjoining Lot, 
| Cor. Summer and Conduit Streets, 
will be sold at 


PUBLIC AUCTION 


onthe premises. 


This lot fronts 160 feet on Summer Street 
and 105 feet on Conduit Street, and has an 
area of 22,443 square feet. This land is well 


located for improvement for business pur- 
poses. 
For further particulars, address 


Vw. H. HALL, 
49 Weybosset:St., Providence, R. I. 


ELECTRICAL WORLD anp ENGINEER. 
‘ PRINDLE PUMP CO., Inc., 
Centrifugal Pumps °* 


Hydraulic Engineers and Contractors 


ANY POWER. for Complete Installations, 
heii tae Camataone OC : 122 LIBERTY STREET, NEW YORK. 


Cheapest HOUSE | tHere 1s no BeITER METHOD 


Manufacturers of OF KEEPING YOUR NAME AND BUSINESS 


ORE YOUR CUSTOMERS THAN BY 
ae ee eet ee senoees THEM HUEBSCH’S YEAR BOOKS. 
ELECTRICAL SUPPLIES. IF YOU WANT LIGHT ON THE SUBJECT, 


SHAPIRO RONSON. New WRITE TO THE MANUFACTURERS, 
a eee York. | 5. A. HUEBSCH & CO., 31 ROSE ST., N. Y. CITY 
Send for Catalogue of Fixtures. 








M 





oo Dynamos and Moters 


. fanabee ” iting to advertisers mention 
cndyse tech machines, \, 1, 2, When writing 


. 5, 10, 15, 20, 30 and so H. P. ELECTRICAL WORLD 
motors, State ae ote AND 

ore or 
and ESTE HOBART ELEC. ENGINEER. 





TRIC MFG, CO.,, Troy, Ohio. 





FAQLQLQALAL ALAA LA AAAI ARAMA AAA AA QAL AL LIA AA LALA LAKAI AIO ae 


Let us explain our new plan for 
selling advertising space. 


IT GETS BUSINESS 
Pa TG: 


Electrical World and Engineer, 
42u Liberty Street, New York. 
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FOR SALE. 


Three 3-H. P., 220-volt, Crocker-Wheeler 
motor; one 2-H. P., 220-volt, Sprague mo- 
tor; one 3-H. P., 110-volt, Sprague motor; 
one 1-H. P., 110-volt, Connecticut motor; 
one %-H P., 110-volt, Crocker-Wheeler 
motor; one 1-H. P., 500-volt, C & C mo- 
tor; one %-H. P., 500-volt, Perret motor; 
one 1o0o-volt, I. H. P., 2-phase alternating 
current, W estinghouse motor; one 50-light 
commercial dynamo; six 100-volt, 16,000 al- 
ternating, 12-inch Westinghouse & Meston 
fan motors; three 52-volt, 16,000 alternating, 
12-inch Westinghouse & Meston fan 
motors; six direct-current, 12-inch Lundell 
fan motors. 

The foregoing will be disposed for cash at 
very low prices. 

GEORGE BENDER, 
32 Park Row, New York. 


STAR “eowsr’ LATHES 


"ond Automatic Cross 
Compoun’ Rest, 
Forticos Counter- 
Shaft, Etc. 
For Electrical and Bicycle 
Work, Tool Makers and 
Gunsmiths, Technical 
Schools, and Fine Ac- 
curate Machine Shop 
Service. _— for 
cotalee & 


Seneca F. ite ity. Co., 
422 Water Street, 


Seneca Falls, N. Y. 


WANTED. 


Information as to the development of 
electric lighting and transmission work by 
water power. Correspondence solicited. 
Address J. C. ARIZA, Sanchez, Samana 
Bay, Santo Domingo, W., I. 















MAYER MOTORS 4 

and DYNAMOS. 
Perfect in Design, 

Economical in Opera- 


tion. At the righ 
prices. Send for Bul 


letin No. 5. 


M. M. Mayer 
Electric Co., 


2364 Seaoad Ave., 








750 LIGHT ALTERNATOR 
FOR SALE. 


Westinghouse, 16,000 alternations ; complete, 
$300. ROSE ELECTRIC CO., St. Louis, Mo. 








CHEFFEFFFEFEFEFEFH OFS E PED EFEFFEF EES 


STANDARD TABLES 


FOR 


ELECTRIC WIREMEN 


By CHAS. M. DAVIS. 


Fourth Edition, Thoroughly Revised. 





calculation of alte, ate current wiring. A 
number of the most important tables were 
prepared expressly for this work, and, being 
copyrighted, cannot be found elsewhere. The 
object always kept in view has been to pro- 
duce a book for wiremen and electricians of 
a thoroughly practical character, and _ free 
from the padding and useless tables that gen- 
erally accompany such works. The instruc- 
tions for linemen are especially valuable. 


Flexible Morocco. 128 pages. Price $1.00. 








ELECTRICAL WORLD anp ENGINEER, 


120 Liperty STREET, NEw York. 


AN important section has been added on i 


SOOOD EFF FFEEFEREFF TPF ESS TET ETT TTT TT TT TT 





Vuk Pins and Brackets. el 3 


COHN & BOCK, Princess Anne, Md 


Pennsylvania Railroad Freight Rates. 







This is po 
The Ajax. 


Have you 
seen it? 





Convenient, reliable, safe and eco- 
nomical. Easily attached. Easily 
maintained. No electrical connec- 
tions to make. Self-contained. Cor- 
respondence solicited with the trade. 


$644-4600000-0666806-00-680%008 1 VANE SPECIALTY CO. 


119-121 La Salle St., CHICAGO. 


For TELEGRAPH, 
TELEPHONE ng 


ELECTRIC LIGHT 
COMPANIES. 
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RYAN & HU MPHREY, 
Mechanical and Electrical Engineers. 


Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. 
Designs of Central Stations a Specialty. 


706-707-708 LINCOLN TRUST BLDG., ST. LOUIS. 
_ WM. H. BRYAN, M. E. H. H. HUMPHREY, M. 8. 


| GATES & RANDOLPH, 


General Contractors, 


Electric Railway, Light and Power Plants. 


13-715 MONADNOCK BLOCK, CHICAGO, ILL. 


ERRICK, ALBERT B. 


Consulting Electrical Engineer 
and Advisory Expert 
On Central Station and Power Station Construction; 
Their Economical Operation and Testing. 
120 LIBERTY STREET, N. Y. CITY. 
Tel. 2059 Cortlandt, Cable “Albeiteria.” 


OUSTON & KENNELLY, 


Electrical Experts and 
Consulting Electrical Engineers. 

Estimates, Plans, Specifications, Supervision and Reports. 
Opinions, Measurements, and Tests. Patents wr i and 
Infringements. Offices, CROZER BLDG., PHILADEPH 1A, PA, 
Laboratory, N. 41st St., Philadelphia. Long Distance Telephone, 


1-27-12 Philadelphia. 
EDWIN J. HOUSTON, Ph.D. A. E. KENNELLY, 8c. D. 


Cece 








Counsellor-at-Law. 
Patent Causes. 
Six years with General Electric Company. 
PARK ROW BUILDING, NEW YORK. 





-INSMAN, FRANK E. 


(MEMBER A, I. E. E.) 
Consulting Electrical Engineer. 
Bape, investigations and reports on ELECTROLY- 
for Municipalities, Gas or Water Companies. 
EXCHANGE COURT BUILDING, 
NEW YORK. 


| OHNSTON, “THOMAS J. 


52 Broadway, 
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MAILLOUX, C. O., 


Consulting Electrical Engineer, } 


1530 NASSAU STREET, NEW YORK. 


| Mee, A. L. 
Consulting Electrical Engineer. 


Estimates, Plans, Specifications, Examinations, 
Reports, Tests. 


| 52 LINCOLN TRUST BL oe ST. LOUIS, MO. 


STERBERG & SUTTON, 


| Consulting Engineers and 
Electrical Experis, 

| 
BOWLING GREEN BLDG., 11 BROADWAY, N. Y. 
| 


Telephone, 732 Broad. 
Power Transmission, Lighting and Railway = 


MAX OSTERBERG, E.E., A.M. FRANK SUTTON, 


PELTON ENGINEERING CO. 


Engineers, 
CLEVELAND, OHIO. 
Consulting, Contracting, Designing, Testing. 


Manufacturers’ Agents for 
MACHINERY AND STATION SUPPLIES. 


PEPPER & REGISTER, 
General Contractors, 


112-116 N. BROAD ST., PHILADELPHIA, PA. 
Electric Street Railways a Specialty. 


— ee —————— = | 


EID, THORBURN, | 


Consulting Engineer, 


ELECTRICAL.—Power Transmission, [Electric || 
Railways, Central Stations, Isolated Plants, Machine || 
Design. HYDRAULIC.—Water Power Development. 
REFRIGE RATING. —Complete Ice ae | 
or Cold Storage Plants | 

120 LIBERTY STREET, Wi. er GEE Se 
______Telephone, No. 2708 Cort. _ re | 


HICAGO INSULATED 





BOOKS 


Send for Catalogue. 
ELECTRICAL WORLD AND ENGINEER, 


CHICAGO, 


120 Liberty Street, N. Y. 


152-154 Lake St 


ON ANY ELECTRICAL 
SUBJECT sent, pre- 
paid, to any address 
in the world, upon 
receipt of price. 





iLL .U.S.A. 


| 


Electric Power and Lighting Plants a specialty. 


SARGENT & LUNDY, 


Engineers, 
11440 MONADNOCK BLOCK, CHICAGO. 


FREDERICK SARGENT. A. D. LUNDY. 


| SHEAFF & JAASTAD, 
Mechanical and Electrical Engineers. 


Plans and specifications for and superintendence of 


85 WATER STREET, BOSTON, MASS. 


METHURST & ALLEN, 


Electrical Engineers and Contractors, 


1222 and 1223 STEPHEN GIRARD BLDG., PHIL- 
ADELPHIA, PA. Long Distance Tele hone, 3898. 
Complete Electric Light and Power Installations. 
Electric Railway Work a Specialty. | 
RODNEY D. ALLEN. 





W. A. SMETHURST. 


TICA ELECTRICAL | 
MFG. & SUPPLY CO., 


Electrical Engineers and Contractors. | 
Machine Repairing. 
219 GENESEE ST., 


UTICA, N. Y || 
‘| 


WHITE & COMPANY, J. G., 


Incorporated. 
Engineers, Contractors, 


29 BROADWAY, NEW YORK, N. Y. 
Equitable Bldg., Baltimore. 


ORSTALL & CO., A. M., 
Contracting Engineers. 
Telephone systems, Line and Conduit Installations. 


WITHERSPOON BUILDING, PHILADELPHIA. 
Long Distance Telephone 4154A. 


Successor to 


H. P. CAMERON, Electrician (conics tosviag 


225 Walton Street, Syracuse, N. Y. 


Street Railway Commutators Assembled. 
Armature Winding. 


IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 


WORLD AND ENGINEER. 


ANY BUGS IN YOUR DYNAMO ? 


SOMETHING WRONG WITH YOUR MACHINE ? 
SEND IT TO US AT ONCE. 


W. H. ELLIOTT ELECTRIC CoO., 


14 and 16 Middle St., CLEVELAND, O. 


Commutators Refilled. Electrical Repairing. 


WE CAN FIND THEM FOR YOU. QUICK 


REPAIRS 





en 
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The Victor Apparatus Its fully Protected by: Patents. 




















Our Style 
“C’’ ’Phone 


is particularly 
adapted for ex- 
change work. It 
is equipped with 
powerful gener- 
ator, the Victor 
Double Pole Re- 
ceiver and solid 
back transmitter, 
and is unquestion- 
ably the finest, 
most efficient and 
durable instru- 
ment on the mar- 
ket to-day. We 
guarantee our ap- 
paratus, 


is especially adapted for 
long-distance and toll line 
work. It is proviried with 
powerful generutv aud 
ringer, long-dist«ie% arm 
transmitter and double- 
pole receiver, an i istru- 
ment of merit ana fully 
equal to any serve for 
which it may be desired. 
We guarantee our appa- 
ratus. We make ‘phones 
of every description. 





i Our The Popular Ti sci tcah Book of the year. 


“ Practical F Features 


“K’’ ’ Phone 
The 


Telephone Work 


By A. E. DOBBS. 
Cloth, 7” by 5}”. Illustrated. 134 pages. Appendix. 75 cents. 
Express 
Switchboard 


has no wires running into the 
back of jacks; all others have 
from three to six. This board 
is the most satisfactory ever 
offered to the telephore pub- 
lic. Itisdurableandsim lecon- 
taining no useless trappings or 
superficial parts. It is dirable 
and rapid in construction, 
easy and rapid to operate and 





inexpensive to maintain. ai We make a full 
parts are interchangeable an 
accessible without interfering fine of Telephone 
with ~ — A A atus. 
tion of operation. is a 
is built in sections of five Write for any, 
drops and jacks, mounted Information. 

Front View, S. Five Sections Back 


Drops and Facks. 


VICTOR TELEPHONE MFG. COMPANY, 


166 ro 174 S. CLINTON STREET, CHICAGO. ® 










oom fle 


on hard rubber, in- 
visibly wired, and 
so constructed that 
when assembled it 
has the appearance 
and in fact is one 
solid front. Each 
subscriber has an 
individual ringing 
key, and the grav- 
ity drop used is a 
special feature, ow- 
ing to its positive 
action and easy re- 
storation. 


Facks. 





a aay Pees Sechtons 


Mr. Dobbs, has been 


man alike. 





HIS work is designed as a simple, plain-speaking hand- 
book for the practical telephone man. 


Its author, 
eminently fitted by fourteen 


years’ experience in telephony to deal with the subject in a 
thoroughly competent manner. 
result is a mine of information, clearly and concisely pre- 
sented, and invaluable to the manager, operator and line- 
The appendix contains reliable data regarding 
wires, resistance, inductive capacity, etc. 

The price of this book is properly $1.00, but owing to 
slight imperfections in the binding we are offering it at 75c. 


‘This he has done, and the 


Sent on receipt of price, postpaid, by 


Electrical World and Engineer, 
120 Liberty St., New York. 


z J 





The QRATOR 


and Improved Hunnings 


solid back dust transmit- 
ters in Wall, Desk and 
Cabinet Styles. They are 
CONVENIENT, DU RA- 
BLE and the BEST of 
TALKERS. 

A trial will convince any- 

one of their superiority on 
either short or loug distance 
work. 
Any one can make an in- 
strument that will work well 
at first, but to produce one 
that will CONTINUE to 
meet every proper demand 
is quite another problem. 


The ORATOR will. 





Manufactured by 
THE 


Rawson Electric Co. 
ELYRIA, 0., U.S.A. 





THE ORATOR. 


NORTHWESTERN 
TELEPHONE MFG. CO., 


Offices, 43 & 44 Loan and Trust Bidg., 
MILWAUKEE, WIS. 





Telephones, Switch- 
boards, Magneto Bells, 
etc Over 15 years of 
practical experience in 
the service with the li- 
censees of the Ameri- 
can Bell Telephone 
Co., a sufficient guar- 
antee of the safety 
and efficiency f our 
apparatus. All of our 
telephones are equip 
ped with a Solid Back 
Transmitter, identical 
in principle with that 
utilized by the Amer- 
ican Bell Telephone 
Co for transmitting 
articulation a distance 
of 2,000 miles. 





Send for Prices and 
Mention this Paper. 





TELEPHONE 
gf Magneto 


SWITCHBOARDS 


B Il ALSO PARTS FOR ey 
e Ss TELEPHONE SWITCHBOARDS. 


For particulary and prices apply to the 


UTICA FIRE ALARM 


TELEGRAPH CO., Utica, N. Y. 





HARD.... 
PORCELAIN - 


Large and Small 


Telegraph, 
Telephone 


AND 


Electric Work. 


UNION POR 


ECKFORD STREET, 





near GREENPOINT AVENUE, 


a 





CELAIN WORKS, 


BROOKLYN, N. Y. 





We guarantee bet- 
er service at less cost 
of maintenance than 
with anyj other in- 
aerate ee pee 
strument on the'mar- 


ket. Giaceem 


Imperial 


Telephones and Switch Boards are,an’embodi- 
ment of the highest electrical and mechanical 
efficiency. Specifications and Prices on appli- 
cation. Correspondence Solicited. 








THE TELEPHONE MFG. CO., 
SUMTER, S. C., U. 








| 
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Telephone Apparatus 


Like That Used in Bell Exchanges. 
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DISTRIBUTING BOARDS 





CARBON PLATE ARRESTER. 





TUBULAR LINE FUSES. 





100 METALLIC SWITCH BOARD. 





sei ate a 





CABLE TERMINAL. POLE TOP TERMINAL. 


MANUFACTURED BY 


STERLING ELECTRIC CO., 2ico’its 
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Valuable Books « Telephonists, 


THE ELECTRIC TELEPHONE; by E. J. Houston, Ph. D., and A. E. Kennelly, Sc. D. 12mo, 
cloth, 422 pp., 142 illustrations. Price $1.00. 
This book describes the construction of the various forms of transmitting and receiving devices, 
the signalling mechanisms, and the switchboard apparatus at the central station. It is written by two 
well-known ‘electricians, and has the merit of being the latest work on the subject. 





THE PRACTICAL TELEPHONE HANDBOOK;; by Joseph Poole, A. I. E. E. Second edition, 
revised and enlarged. 360 pp. 288 illustrations. Price $1.50. 

In this work the writer has endeavored to produce a manual of moderate size and cgst, but 
thoroughly practical, and detailing, as far as space will allow, the most recent methods of telephone 
working. Whilst the requirements of telephone employees have been kept constantly in view, it is 
fully intended also that the book shall be of service as a source of information on telephonic matters 
to users of the telephone and to the public generally. 


THE TELEPHONE HANDBOOK;; by Herbert Laws Webb. 16mo, 150 pp. Price $1.00. 

This handbook is not a complete treatise on telephony, but a practical book on telephone work- 
ing and management, based entirely on standard American practice. It is extremely useful to tele- 
phone inspectors and operators. 


TELEPHONE TROUBLES AND HOW TO FIND THEM; a complete handbook for tele- 
phone inspectors. By W. H. Hyde and J. H. McManman, edited by Prof. C. H. Haskins. 
Sixth edition. 16mo, 50 pp. Price 25c. 

This little volume is an extremely practical work for telephone employees, written in a pop- 
ular style and devoid of technicalities. 









TELEPHONES, THEIR CONSTRUCTION AND FITTING. A Practical Manual on the 
Fitting up and Maintenance of Telephone and Auxiliary Apparatus. By F. C. Allsop. 
191 pp., 168 illustrations. Price $2.00. 






A MANUAL OF TELEPHONY. A new and enlarged edition. By W. II. Preece, F. R. S., 
and A. J. Stubbs. 508 pages, 333 illustrations. Price $4.50. 






Copies of these or any other electrical books published will be sent by mail, POSTAGE PREPAID, to any 
address in the world, on receipt of price. 





ELECTRICAL WORLD AND ENGINEER, 


120 Liberty Street, New York. 
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MULTIPLE SWITCHBOARD 






CENTRAL TELEPHONE 


ENERGY SYSTEM 


8 


FOR ANY SIZE EXCHANGE. 


"TH Boece 


Stromberg-Carlson Telephone Mig. Co., 
70-82 West Jackson Boulevard, Chicago, U. S. A. 


Visitors to National Convention are cordially invited. 
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SEE OUR NEW BUILDING 


38, 40, 42, 44, 46, 48 and 50 JACKSON BOULEVARD, 


CORNER CANAL STREET, CHICAGO. 
Our New No. 40 Desk Set. 











With Extension Bell, Hand Generator and Batteries. 


Larger Than All Other Independent Factories Combined. 


wAMERICAN ELECTRIC TELEPHONE COMPANY... 


THE SMITH INTERCHANGEABLE TELEPHONE COMPANY, 


i eee 1304 Chamber of Commerce, 
| Intercommunicating and 


Long Distance Instruments. Chicago, Ill. 


| 
| 
| 





Generator-Call Long-Distance Telephone wit 
Backboard and Battery Box 


The Smith RECEIVER-TRANSMITTER 
and the Smith SWITCH mark a distinct 





advance in the art of telephony. Cat- —[terchanseable Telephone No 
alogue shows different styles of instru- 
ments and explains their various uses. Sent free for the asking. i ie a 


The United States Government is now making tests of our; No. 2 instrument for use on shipboard. 
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DO YOU KNOW? amen 


WE HAVE MODERNIZED OUR 
SWITCHBOARD,— 
PRACTICALLY A NEW BOARD, 
UNEQUALLED FOR COST, 


DURABILITY AND RAPIDITY 
OF OPERATION. 

OUR NEW GENERATOR IS 
UNIQUE IN DESIGN AND OF 
SPECIAL CONSTRUCTION. 


STANDARD | [elephones, 


TELEPHONE AND ELECTRIC CO., 


ean Switchboards, 


ALLEN-HUSSEY COMPANY, 
New York Office and Factory ; Chicago Office and Factory: 
101 BEEKMAN STREET. 213 RANDOLPH STREET. 
INWTERCOMMUNICATING TELEPHONES 
For Banks, Business Establishments, Factories, Btc. 












Used by 







Up-to-dat ee Every device necessary for a 
yore i Telephone Exchange. 
Exchanges, 


A FUSIBLE CUT-OUT! A LICHTNING ARRESTER! 
MANUFACTURED ONLY BY 


HARVARD ELECTRIC COMPANY, th Fz. A#7- EEE ; 





0. 6 


224-226 S. CLINTON STREET, CHICAGO, U. S. A. 
361-373 FRANKFORT STREET, CLEVELAND, OHIO. 





ee ee eee 


The American Bell Telephone 
Company, 


125 MILK STREET, BOSTON, MASS. 
YET Ly) 


HIS Company owns Letters-Patent No. 463,569, granted 


ebb trtt bbb bbb bby 


to Emile Berliner, November 17, 1891, for a combined 
telegraph and telephone, covering all forms of microphone 


transmitters or contact telephones. 


teoforheoe-foaheofondoofoofondooge 
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POSITIVELY THE BEST. 


We do not manufacture cheap apparatus, 
but have spared no pains to make our pro- 
duct not only attractive in appearance but 
of the highest degree of perfection, electri- 
cally and mechanically, yet attained. 

Our efforts have met with the earnest 
and gratifying support of all who have 
given our goods a trial, 

We assure you, you will be making a 
mistake, unless you examine our No. °~ 
phone before placing your large orders. 

Our magneto bells, receivers, switch- 
board generators and transmitters lead 
the world. 


The WILLIAMS Electric Co., “teveland, Ohio. ie de. 





Kokomo Telephones 


represent the highest stage of 
improvement in telephony... 


Conversation is transmitted CLEAR 
and DISTINCT, and without sput- 
tering or squeaking noises. 


Our telephones are working ae over 
difficult lines where others have fail 


We manufacture private lines and 
Exchange equipments complete... . 
Ask for Illustrated Catalogue. 


Kokomo Telephone & Electric Mfg. Co., 


KOKOMO, IND., U. S. A. 
















¢ 











WESTERN TELEPHONE CONSTRUCTION COMPANY, 


250-254 South Clinton Street, Chicago, 


LARGEST MANUFACTURERS OF 


Exchange and Toll Line Equipment 


IN THE WwoRLD. 


New Types. New Prices. Apparatus Sold strictly on merit. 
Adapted to meet any service demanded. [lagneto Bells for the trade. Write 
for Special Circular Describing New Types of Series and Bridging Bells. Ex- 
pert Advice Furnished. Correspondence Solicited. 


WESTERN TELEPHONE CONSTRUCTION CO. 
DTTSSSSSSTSOS SSCS SSS SSS Q —POoSSONOLSCIOSISSSSSIMeCIOCSSSOCSCCOSCSCCSCLLS 


**LACLEDE”’ ss HERCULES oa 
MARK. mane. Mason Telephone 


Pay Stations. 


Portable Sound- 
Proof Booths. 


Pay Station Signs. 





Six years of uninterrupted suc- 
cess, integrity of construction and 
unquestioned efficiency place the 


W f all th 
“LACLEDE” and “HERCULES” shove and eammalatta 
them only. Our 
Mason Telephone 
Pay Station 


fills the want for a thor- 


in the front rank of Carbon-Sal 





ammoniac batteries. Our _ trade- 





marks cover honest goods. Write 0 thy oughly reliable automatic 
0 Ayil, & ; toll collector at a moder- 
us for prices ” spain woceam wert ate price. Our 
menial =~ } Less. emgl* theme ey Portable Sound- 
Q 4 e "4 (; Proof Booths 
LACLEDE BATTERY COMPANY, 0 mie eS i — 
IND ae hs 4 ny l 8 in quality of materials 
KOKOMO, Q bd a r (.s \ | used, workmanship and 
0 A se ak i finish. Our 
0 Sify le | Pay Station: Signs 
\¢ WW a Ps are just the thing for ad- 
0 vertising Pay Stations. 
Above cut represents the electrical connections Our handsome new cata 
of our Numbers 1, 2 and 3 machines, with the a i! 
da Mar tube of the five-slot machine drawn out to logue will tell you & 
? one side, showing details of construction. Also about them. Write for it. 
the five tubes of the five-slot machines stripped of 
? their electrical connections, showing the exact 
form of their construction. 
TRADE TRADE ? 
* HERCULES” “LACLEDE” The Mason Telephone Pay Station Co., 
MARK. RK. : 
oy LUDINGTON, MICH., U. S. A. 
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WRITE FOR CATALOGUE 


Me Te & Electric Co. 
pati kt hohe Pe Ollila 


STANDARD fi SSK, 


: BEST DRY BATTERY MADE. 
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Wh a 
Fie aes 
Blase toad ae aa 






WM. ROCHE, - 42 Vesey Street, New York. ITER 3 ee elon 


~ IMPROVED CABLE BOX PLATFORMS." 

LAG BOLTS-CARRIAGE BOLTS - 

“CROSS ARM BRACES &°- 

~ FOR CONGTRUCTION WORK ~ 

“SALEM *IRON »WORKS- 
BALE 


‘EVERYTHING USED WITH TELEPHONES ”’ ) HLL 3G de lta 
-UP-TO- DATE: TELEPHONES = rym aeaee iat 


at UP-TO-DATE-:PRICES: 909 Market St., ST. LOUIS, MO. 
i The Lowest Price on é tdctcicad 
th E - N EW re edb bac repaid 
STANDARD Guaranteed to any address in the 
Telephones on the world, upon receipt of 

TELEPHON FS Market. Send for Catalogue. price. 


ELECTRICAL WORLD AND ENGINEER, 120 Liberty St., N. Y. 
















Write for Prices and Illustrated Catalogue. 0 OOEEOEOEOEOEOEOEeEEeeeee 
IN WRITING Ss Ss i f fi d al 
THE RUSSELL-TOMLINSON ELECTRIC C0., oa the advertisers by mentioning thet they sew the advertisement a ELECTRICAL 


SHELTON, CONN. WORLD AND ENGINEER. 





JoofoofooPoroofooPoooafoofooPen fo oofoo hoodoo or foo oreo oooofooke ooefoo foo ono fooforfoofoeedoofoooo foo oofonfooooor Poorer Poorer fo ooenoodorendoo doef}. 


CONTINUOUS CURRENT DYNAMOS AND MOTORS: #23552°°"" 


wal cee ee eee Cee ae .-AN ELEMENTARY TREATISE FOR STUDENTS. 
By FRANK P. COX, B. S. 


Cloth. 271 pages, 83 illustrations. Price, $2.00. 


ELECTRICAL WORLD AND ENGINEER, 120 Liberty St, NEW YORK. 
ELPA EEEER EE EEEREEEEEEEEEEEEEEEEERT 








GaLl>< |F 
NY BATTERY | 


7 Open Chemis 
0.00 Lapin igretan, ors Gas Litt: 





Sinan, leretion. Totephones, 
ate Acsereien gman’ ieee Sean 4 Ths 5 
gut x% List. Price. .s.es 45Ce 
VoltOs..secesescce 1.5 
Amperes..... 5 to 6 
asi aceses List} Price......50C 
“ ATDOTED . ie occees a tos 
Amperes... | 8 t0 08 List, Prices.s,ccecee 
x 2x 2% ok ea 65c 
NOME ccsvieteur ee 1.6 
: ; APPCTOS 6 sisc6s 05s Io to 12 The New Excelsior GALVANIC Dry wettery is to te hed by all ferge supply touses, and will prove cheager in the (org 
Volt 7x2Yux 2% r Eat PTIGG s icacsave 75C. run than ALL OTHERS. Ask your dealer for them, and if he have not got them write us for particulars. 
Regs s SRN corks Ganen 
Amperes hehe as hee Manufactured by... Tlihe NewviExcelsior Dry Battery Cor, 


ae ee MI. VERNON, N. Y. 
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Revised and Enlarged 
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i) CURRENT 
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: PHENOMENA 
( ) | By CHARLES PROTEUS STEINMETZ 
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y Large Octavo, Clotk. 439 pages. 184 Diagrams. PRICE $2.50 
iA 

{ tN \\ 

AY ° aa ° ° : 
aN The large first edition of this important work having 


: uy been exhausted within six months of publication, the 
INES second edition has been COMPLETELY REVISED by 


CUIASS 
uN the author, with much ADDITIONAL MATTER...... 
IRS. 
We 
NY 
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WES ELECTRICAL WORLD AND ENGINEER, 
WS 120 Liberty Street, New York. 


WSs 
CR 
Oy 


Copies of this or any other Electrical book published will be sent by 
mail, POSTAGE PREPAID, to any address in the 
world on receipt of price. 
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HEWARREN-MEDBERY 


Sandy Hill, 
Mh 






Inductor Alternators. 






ROTI’ #8 MOTORS AND DAUM 


Suitable for opera- 
¥Y tion in Factories, 
Mills, Mines, etc. 

y Direct connected 
and belt type. 


U 


Can be suspended 
in any inverted posi- 
tion. 

The design is per- 7 : 7 
fect. They are simple, a Remand oso 
durable and compact. Ve . “ 


ROTH BROTHERS & COMPANY, 








; Manufacturers, ) 
88-92 West Jackson Street, CHICAGO, ILL. 

i 5: 552s 55 $5353 252) 
9°" EEA Ne ScokincUsdVacnetoed s 
® ; o Sparking Under Varying Load. @ 
é i 9 No Wear on the Commutator. : 
° aN ae iaerd No Shifting of the Quadrant. ° 
: Pain \V 80 PER CENT. PURE GRAPHITE. § 
: gieery Holmes Fibre-Graphite Mfg. Go. $ 
: = ; Station Z, PHILADELPHIA. § 
4 SELF -LUBRICATANG Write for Price List. ° 
C000 COCO COOC OOOO OOOO CLOS1 D000 CRCO COCO COOCOOOOSOLS 


E make bipolar, multi- 

polar and alternating 

current dynamos and motors; 

also motors for elevators, 

plating dynamos and rotary 
transformers. 

& Send for illustrated cata- 

Fy logue, with price list. A 

written guarantee with each 

machine. 


FOR SALE.—2s5-light, 2000 c. p. T.-H. Spherical Arc Light Dynamo, in first-class 
condition ; price, $200.00. 


THE LINCOLN ELECTRIC CO., 


Zi-eZ3 Ontaria, St., CLEVELAND, OHIO. 








Further 
High 
Praise. 


UNIVERSITY OF THE STATE OF missOuUR!. 


COLLEGE OF AomicULTURE AnD Mecnanic Arts. 
AoRICUL TURAL EXPERIMENT STATION. 


4. 4. WATERS, OtAe ane OrntovTOS 
COLUMBIA, M1BBOURL — 


May 14, 1899. 


Mr. W. A. Layman, Asst. Genl. Manager 
Wagner Elect. Mfg. Co.. St. Louis, Mo. 
Dear Sir:-- 
The four weeks continuous test of the 2 h.P., 133 cycle, 104 
volt Wagner motor recently made here has turned out most satisfactorily. 
The Starting is very simple, by merely Closing the switch: it 
speeds up quickly with load; and its working under pructical conditions 


is excellent, the highest rise of temperature being only 30 degrees CG. 


and ihe running, srooth, quiet and vibrationless, 


Full load efficiency--°71. %. 


Full.load power factor - 61 %. 
Starting current - 17.5 amperes. 


Starting torque - 6 ft .lbs. 
Very truly yours, 


Professor of Electricai Engineering, 


We invite your inquiries. , 


tt ‘ 


Wagner 
Electric 
Mfg. Co., 


ST. LOUIS, U. S. A. 























A Manufacturer to see his machine ambulanced to a repair shop; it 


creates the feeling of an old friend being carried to 
H t a hospital, most likely never to be the same again. 

ates... Our business is to avoid this. Under our contract 
» it seldom, if ever, is dismembered. Our interest, like the manufacturer's and the owner's of i 
» the machine, is to keep it running operative, and five years constantly studying this feature , 
has given us an experience worth thousands of dollars to manufacturers, who need never insure | 
their machines further than a few days after installation is complete. 


Ay 2g Vacorporaled, 


STRONGEST FINANCIALLY. Xe 
THE OLDEST COMPANY IN EXISTENCE. 


EXPERTS IN PRACTICAL MANAGEMENT 
CONTRACTS GUARANTEED BY A TRUST Cenérah Opeee: LOW an 
FUND DEPOSITED WITH THE COLON 
U OSITED ONIAL St. Pawd Blg.220 Bway. i e 
ew York. 
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CAPITAL $100,000.00, 
FULLY PAID. 


TRUST COMPANY OF NEW YORK. 


J Co N N E Y DYNAMOS Let us explain our new plan for selling advertising space. 
AND 
MOTORS || IT GETS BUSINESS FOR YOU! 
ARE STRICTLY HIGH GRADE. ELECTRICAL WORLD and ENGINEER, 
JENNEY ELECTRIC MFG. CO., . . . Indianapolis, Ind. 120 LiperTY STREET, NEW YORK. 


rage" CHR. LARGE UNITS 


Prominently before Power, 
Ratlroad and Central Station 
Men. 


‘‘The Crocker-Wheeler Exhibit was the 
HEAVIEST IN THE ENTIRE SHOW, and 
did the Company Credit.’’ 



















A Review says: 










A few Large Sizes manufactured are: 


(90K. W. o00 K. W. 400K. W. 
300 K. W. 200K. W. 100K. W. 


 Crocker-Wheeler Co. 


MANUFACTURERS AND ELECTRICAL ENGINEERS, 


39 Cortlandt St., New York. 
Works, Ampere, N. J. 


=<, 
- 


SIZE 150 MACHINE -FORM D. 








ELECTRICAL WORLD anp ENGINEER. 


TH F to operate your Machinery is by electric power. Bullock 
Electric Motors and Generators are especially designed 


ECONOMICAL “Sm 
uIIOC ectric - LO., 
WAY CINCINNATI, O., U. S. A. : 





ARE YOU LOOKINC FOR A 


DYNAMO OR MOTOR 


you can depend on? We have them, and guarantee the Dynamos 
and Motors we have to be first class in every respect; made of 
the best materials, perfectly balanced and smooth running, re- 
quiring little attention when in operation and easy to keep in 
repair (all parts are interchangeable), and we will exchange 


Flectric Launches 


Newest Types. Motive Power below 
flooring. SAFE, SIMPLE, RELIA- 
BLE. NO HEAT, NO SMOKE, NO 
SMELL. Fully guaranteed. 


CAN’T: EXPLODE! CAN’T SINK! 
Easily recharged from any direct current 
lines, but can be used everywhere with 


our new Portable Charging Plant. J///us- 
trated Catalogue mailed on request. 


» THE ELECTRIC LAUNCH COMPANY, 











FREE OF CHARGE any part found defective in material or Sue Morris Heights, New York City. 
workmanship within one year from date of sale. ae — : 
Henry F. Freed, ELECTRICAL MACHINERY 
Commonwealth Supply and Local and Long Distance ‘ 
Repair Company. Telephone. 
of the... FOR LIGHTING, POWER 
103 Calder St., HARRISBURG, PA. Highest Grade. AND MINING PURPOSES. 





Direct Connected Generator. 


The essential things in a 
high-grade enerator or 
motor are: High commer- 
cial efficiencies, perfect run- 
ning at the commutator un- 
der all changes of load, 
strength and durability. 

These features are all to 
be found in our new line of 
slow and moderate speed 
apparatus. 


















AN INDEX 


Electrical Technical Periodical Literature of the world for fourteen 
years, including all original articles and all “Digest” references 
published in 


THE ELECTRICAL WORLD 


From January Ist, 1883, to January Ist, 1897. 
Cloth. 372 Pages. Price, $8.00. 







Complete 
Switchboards & ; St 


x aR eet te ga " 
id an te os i 
Installed. areas a ES 


The Akron Electrical Mtg. Co., 


AKRON, OHIO, U. S. A. 


d. E. Duval, Charlotte, N. C.; J. Oliver, Memphis, Tenn.; W. H. Jenks, Richmond, Va.; J. S. Crump, 
olumbus, Ind.; C,. K. Hill, Pittsburg, Pa.; Robert R. Jones, Harrisburg. Pa.; F. E. Getts, 63 So. Canal 
St., Chicago; Hay & Hotchkiss Co., New Haven, Conr,; C. H. Maxfield, Kelfast, Me.; Morris Putzel, 
Macon, Ga.; Western Electric Works, Los Angeles, Cal; J. M. Lansden & Co., Birmingham, Ala.; 
w. ¢, Reed, Lockport, N. Y. @) 


AMERICAN-BALL 
DUPLEX COMPOUND ENGINE 


AND DIRECT-CONNECTED GENERATOR. 


A coal-saver of the most practical kind, because without complication or an 
added part other than the second cylinder and piston, it effects a clear saving of 25 
per cent. in the fuel cost of electric currents as compared with the simple engine. 







Copies of this or any other electrical book published will be sent by 
mail POSTAGE PREPAID, to any address in the world, on receipt of price. 





ELECTRICAL WORLD AND ENGINEER, Publishers, 
120 Liberty St., New York. 















Noiseless in Operation and with Noiseless Exhaust. 


Specially Adapted to the Most Exacting Requirements. 


AMERICAN ENGINE CO., 


BOUND BROOK, N. J. 
New York Office: No. 95 Liberty Street. 
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mene DUNCAN... 
INTEGRATING WATIMETERS: | 


FOR ALTERNATING CURRENTS 


Will measure accurately the real energy or true watts consumed by both induc- 
tive and non-inductive translating devices, such as arc lamps, induction and 
commutated motors, incandescent lamps, and circuits employing choke coils or 
dimmers. ‘They will also register on a load that is less than one per cent. of 
their rated capacity, thereby making it possible to furnish energy to small con- 





sumers at a profit. 


MANUFACTURED BY 


Siemens & Halske Electric Company of America, 
1215 Monadnock Building, Chicago, Illinois, U.S.A. 












GET YOUR NAME 
ON OUR LIST FOR § 
REGULARLY 

ISSUED 

BULLETINS. 


The [mproved 
Warren Alternator 


has an irresistible attraction to the 
man whose previous experience 
‘ with dynamos includes complicated 
brush holders, sputtering commu- 
 tators and ingenious devices to help 
“regulate.” A brief examination 
of the WARREN iis sufficient to 
enlist his enthusiasm over its ex- 
_treme simplicity, absence of small 
parts, brushes, commutators, re- 


volving wires or regulators. 


WARREN ELECTRIC 
MANUFACTURING CO., 


op 
SANDUSKY, OHIO. 


RUMSEY ELECTRICAL MFG’RS CO., WYBRO-HENDY CO., Cc. W. HOBSON, WESTERN ELECTRICAL SUPPLY CO. 
t217 Filbert St., Philadelphia . , San*Francisco, Cal Waco, Texas. ro atfdsz2 N, oth’ St-; St. Louis, Mo. . 
GATES & RANDOLPH, THOS. MUIR & SON, C. H. MaW¥X FIELD, 


13°15 Monadnock Bldg., Chicago. Detroit, Mich. Belfast, Maine. 
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FKppy 


Motors and 


Generators 
TYPE G. 





From 5 H. P. to 30 K. W. 
Cast Steel Magnet Frame. 
Self-Oiling Bearings. 


Laminated Armatures. 


Brush Holders 


OF EITHER TANGENT OR 
RADIAL TYPE USING 
CARBON BRUSHES. 


These machines operated either as motors or 
generators at their full rated capacity, are noise- 
less, and run without undue sparking or heating. 


SEND FOR BULLETIN.=— 


EDDY ELECTRIC MEG. CO., Windsor, Conn. 


NEW YORK OFFICE: Singer Bldg., 149 B’way. 


CHICAGO OFFICE: Marquette Bldg. 


“§1DO YOU DO PUMPING? 


DOES 


Your Electric Light Or 
Street Railway Plant Pay 
Satisfactory Dividends? 


If not, why don’t you remodel 
and put it on a paying basis? 
That’s a specialty of our busi- 


ness. 


HAYS CONSTRUCTION CO., 


Consulting Engineers, 


TROY, - - - - - = OHIO. 


cae 8 BU Eaews 


BACON AIR LIFT 


COFIPANY, 
100 BROADWAY, - = = = 


MAKES A SPECIALTY OF 


Artesian Well Water Supply; 


Utilizing 

| Compressed Air as 
| the Motive Power 

| for Pumping. 


NEW YORK. 





Well Systems Designed 
and Located for Electric 
Light and Power Stations, 
Cities, Towns, Factories, 
Etc. 


SUITABLE PUMPING 
| MACHINERY FURNISHED 
| AND ERECTED 


and put in actual operation, 
with results GUARANTEED. 


=r LIFT PLANTS Femosetes go as 
i OF WATER and a saving in fuel. 


More than 250 wells anteacterly 
operated by the Bacon syst 















Electric Street Railways 


—BY— 
E. J. HOUSTON, Ph.D., and A. E. KENNELLY, Sc.D. 
Cloth. 367 Pages. 158 Illustrations. Price, $1.00. 


The fundamental principles necessary to a correct understand- 
ing of the subject are first developed in the simplest language and 
without the use of mathematics any further advanced than ordin 
arithmetic, and then the various practical applications are described, 
also in plain and simple language devoid of technicalities. 

Difficult points are not evaded or disposed of in “glittering 
generalities,” but the entire subject is dealt with in a most painstak- 
ing and conscientious manner. 

The authors have aimed to supply information which shall at 
once be reliable and be presented in such form as to be easily un- 
derstood by those not specially trained in electro-technics. 

Although primarily designed for the general non-technical 
reader, the book will also be found of much value to engineers and 
students, as it contains correct and concise statements of the various 
laws and principles underlying the practical science of electric rail- 
way work. 





RECENT PROGRESS 


—IN— 


Electric Railways 


—BY— 
CARL HERING. 
Cloth. 389 Pages. 104 Illustrations. Price, $1.00. 


Hering’s “Recent Progress in Electric Railways” is particular- 
ly valuable from its treatment of details, and elaborates a number of 
features that have heretofore received only brief notice in other 
works—such as high-speed interurban roads and underground tun- 
nel conduit systems—while the section on construction and opera- 
tion is very full, and gives much recent engineering and financial 
data. The historical notes and statistics on the development of the 
industry will be found complete and reliable. The hundred or more 
pages descud to the consideration of details and recent improve- 
ments contain information of the greatest value that otherwise could 
only be obtained by a laborious search through periodical literature. 


REFERENCE BOOK OF 
‘Tables and Formulas 


—FOR— 


ELECTRIC RAILWAY ENGINEERS. 
ARRANGED AND COMPILED BY 
E. A. MERRILL, A.I1. 


128 pages interleaved with blank pages for the purpose of making notes. 
Flexible Morocco, suitable for the pocket. Price, $1.00. 

It is the object of this reference book to meet a practical need 
by collecting and arranging in a concise, logical order those tables 
and formulas which are in constant use by the electrical railway 
engineer in making estimates, ordering material, on construction 
work, etc. The practical arrangement of the work, its condensed 
style and convenient form, will recommend it to every street-rail- 
way engineer Every heading is in bold-faced type, which easily 
catches the eye as one glances . ver the page, thus materially aiding 
re reference, and as a further aid a complete cross-index is 
added. 


ELECTRICAL WORLD anv ENGINEER. 


Valuable Books on 


ELECTRIC RAILWAYS. 




















Electric Railway Motors 


THEIR CONSTRUCTION, OPERATION, 
AND MAINTENANCE. 
N. W. PERRY, E.I1. 
Cloth. 238 Pages. 60 Illustrations. Price, $1.00. 


This little book has for an object to provide motormen with an 
intelligent elementary exposition of the principles upon which are 
founded the apparatus they are called upon to handle, to give in- 
struction in regard to its care, and for the detection, remedy, and 
prevention of the faults to which it is subject. The electrical prin- 
ciples upon which the theory of the motor and its operation are 
based are logically and intelligently developed from the simplest 
conceptions, and with reference to home-made experimental ap- 
paratus, cheaply and easily constructed. Of particular value are 
the chapters containing specific directions for the management of 
motors, the remedy of faults, directipns to motormen, instruction 
for inspectors and superintendents, etc. 


SHOP AND ROAD TESTING OF 


Dynamos and Motors 


—BY— 
EUGENE C. PARHAM, B.S., and JOHN C. SHEDD, [1.S. 
Cloth. 520 Pages. 163 Illustrations. Price, $2.00. 


The present work has a twofold object: I. To give a complete 
theory of the commercial testing floor, with its multitudinous ap- 
plications of theory to practice. II. To meet the growing demand 
on the part of operating companies for a manual that shall enable 
them to do their own repair work and consequent testing without 
elaborate or expensive instruments, 

The book takes up in detail the shop and road tests of dynamos 
aiid motors, including the familiar heat test, “pumping back,” com- 
pounding, efficiency test, etc., etc. The series, shunt and compound- 
wound machines are taken in order, and the circumstances under 
which they can be operated considered. To this is added a chapter 
on locating faults and grounds, which will be of particular service 
to the lighting station and street-railway operator. 


Electric Railways and Tramways. 


_THEIR CONSTRUCTION AND OPERATION 





—BY— 
PHILIP DAWSON, C.E. 
Half Morocco. 705 Pages. 530 Illustrations. 


183 Tables. Price, $12.50. 

This work presents a complete statement of electric traction as 
it now exists; the conditions under which its use is permissible 
and advisable; the machinery, plant and apparatus now obtainable; 
the design of stations and the method of installing a line to the 
best advantage; the rules, regulations, forms, methods of accounts, 
ae which have been evolved from the actual practice of important 
ines. 

The data given have been personally collected by the author. 
who with this end in view, has visited almost every great city and 
representative plant of the United States and Europe. 


tas" Copies of these or any other electrical books published will be sent by mail, 
POSTAGE PREPAID, ¢o any address in the world on receipt of price. 


Electrical World and Engineer, ; 


No. 120 Liberty St., New York. 





Jum 24, 1890. 
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The Unrest of the Nations. 


The march of progress and civilization is ever onward. The methods which prevailed many years ago are not ten- 
able now. Time was when we rode on the overhead trolley cars and felt that electricity had indeed made giant strides 
toward providing a satisfactory means of rapid transportation, but subsequent experience has taught us that rapid 
transit must be purchased at the expense of continual peril from dangerous wires strung overhead; the beauty of our 
streets and thoroughfares marred by ungainly poles; and our gas and water mains slowly but surely eaten away by 








electrolysis. 
Previous to that the conduit system of cable railways with their ponderous machinery, and massive cables, their 


expensive conduits and many repairs seemed to have solved the problem, but the people did not stop at that, and the 
cable companies found it was a source of greater expense than was likely to be offset by the returns made, so they were 


rapidly replaced by the underground open conduit electric trolley. 
The underground open conduit electric system met its Waterloo in the winter time, when frost and snow and rain 


were arrayed before it and savagely attacked the insulation, the switches and magnets. 
The storage battery system with their weighty cells of battery have proved themselves impracticable for the exces- 


sive duty exacted of them in street railway traffic. 
The K. & K. System of Electric Traction is a highly successful one, as has been ably demonstrated by a line 


which has been in operation in Springfield, O., for the past 3% years. 
The reason of their success is obvious: 





Fig. 1 shows a cross-section of the conduit, composed principally of steel casings, with substantial cast iron yokes 
or frames, about six feet apart, the yokes forming the supports for the pipes and lids also shown. A A is the support- 
ing yoke, D* ordinary gas pipe 114 to 3 inches diameter, supported by insulators D’. 

In this gas pipe is placed the feeders E, which extend the entire length of the track, and connected to these at suit- 
able distances of 500 to 700 feet, by means of switches, and fuses enclosed in water-tight boxes, are auxiliary feeders E’, 
each of sufficient size to carry the current and for feeding independent sections of the rails C of the same length, or the 
distance between the switch boxes. Decnssncse 

This admits the cutting out of any section of rails C, either automatically for cause or when necessary for inspec- 
tion, without interfering with the operation of the line. 

Contact between supplementary feeders E' and rails C is made every twenty-four feet by the bolts D*. 

The insulators for supporting the pipes and the rails on the pipe are large and especially designed for this purpose. 

The contact rail C is of steel, presenting a wide surface for contact with the trolley shoe. 

It will be seen that for anv of the current to escape it must pass through a quadruple insulation; i. e., the insulation 
enclosing the feeders, and the insulators supporting the gas pipe, which enclose the feeders on the positive side, also 
through a like insulation on the negative side. 

Inasmuch as the insulated feeders are enclosed in the air-tight tubes or gas pipes, and free from all atmospheric 
conditions, and the tubes also exceedingly well insulated, it reduces the possibility of the current breaking through this 
insulation to a minimum, and makes the K. & K. System much more reliable than overhead wires, or dny other system 
yet produced. 

Thus it will be seen that it is but natural to expect that the public is ever alert for the best means for rapid and safe 
transportation, and it is but a question of a very short time when the K. & K. System will prevail and the public will 
attain that for which they have so long waited. 

We would be pleased to enlighten you further regarding this system, and request that you drop us a line. 


KELLY & KROTZ, Springfield, Ohio, U. S. A. 
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TESTED SYSTEM AN 


HE SAFETY THIRD RAIL SYSTEM 

is installed at MANHATTAN BEACH, 
for The Manhattan Beach Hotel and Land 
Improvement Company, and is now in 
successful operation. 


Tir Ly 


THE DUPLEX CAR COMPANY, of 
New York, furnishes the Car Body, which 
is 39 feet over all, and seats 48 passen- 
gers. To be the handsomest Combination 
Car Body ever built by that Company. 


EUROPEAN REPRESENTATION WANTED. 


Send for elegantly illustrated Prospectus, giving full 
particulars of operation. 


EUROPAISCHE VERTRETUNG VERLANGT. 


Man schreibe um elegant illustrirten Prospect, welcher 
vollen Aufschluss iiber den Betrieb ertheilt. 





FULLEST INVESTIGATION INVITED. 
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THE PECKHAM MOTOR TRUCK 
AND WHEEL COMPANY, of New 
York, furnishes the trucks, which are the 
Peckham No. 14 Swivel Cushion Double 


Truck. 
YLr-—y 


THE GENERAL ELECTRIC COM.- 
PANY, of New York, furnishes the Car 
Equipment, which is the G. E. 1000 type. 


YI 


GEORGE H. CAREY, No. 1 Broadway, 
New York, furnishes all Rails, Ties, 
Supplies, etc. 


ON DEMANDE DES REPRESENTANTS EN EUROPE. 


Aux personnes qui en feront la demande il sera 
adressé un prospectus orné d’illustrations artistiques 
et donnant tous les renseigne-nents nécessaires. 


SE DESEA REPRESENTACION EN EUROPA. 


Enviese por prospecto elegantemente ilustrado y 
dando completos informes de operacidén. 
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The Safety Third Rail 


OF NEW 


Termple Court Building, 
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OVERWHELMING SUCCESS 


A MINIATURE 


ELECTRIC RAILWAY 


WITH CAR AND EQUIPMENT 
ONE-SIXTH REGULAR SIZE 


ILLUSTRATING 


The Safety 
Third Rail System 


of Electric Traction. 
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N this system, invented by Capt. J. McL. Murphy, the third rail is divided into sections, with alternating 
dead lengths, which may be of any desired material to preserve a continuous service for the sliding 
shoes. The live sections are about 8 feet in length, the non-conducting material, or dead lengths, being 
about 6 feet in length. By this construction the forward shoe runs upon and energizes a new section 
before the trailing shoe leaves the last one. 


——— -~- 
LT 
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| The car body Covers and 
Guards both Live Sections, 
| so that there is no danger to 





passing people or animals. 


By a special arrangement 

in Our system the cars can- 

not ‘‘lose current ’”’ by drift- 

| ing over or into a -section 
! with the controller open. 











This is the only third-rail 
system adapted alike for 
Surface, elevated and inter- 
urban roads. Cheaper than 
any in initial construction, 
and the mest economical in 
maintenance. 



















Call or Write fer Illustrated Descriptive Catalogue. 
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Rooms 223-4-5-6-7, Newer Work 
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COMMERCIAL 


TYPE R IRON-CLAD 


Motors 2 Generators 
are the BEST made. 








: : it a ~ Commercial Electric Co., 
te aie a 2 r 19 West Merrill St., 
—_— om INDIANAPOLIS, IND. 





eC eTCes 
EELEEELE ELLE EE ELSE EEE SESS FITTEST SST TTS TITS STS S$: 


Alternating Currents 
of Electricity. 


Their Generation, Measurement, Distribution and Application. 


By GISBERT KAPP, M. I. C. E., M. I. E. E. 
With an Introduction by WILLIAM STANLEY, JR. 


Cloth. 166 Pages, 37 Illustrations, and 2 Plates. $1.00. 
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The Universal Wiring Computer. 


BY CARL HERING. 

Author of ‘Principles of Dynamo Electrical Machines,” ‘“‘Magnet Winding,”’ etc. 

Gives the sizes of wires directly in circular mils or in gauge numbers for 
any make of lamp (or any horse-power of current), for any loss, for any number 
of lamps, and at any distances, without calculation, formulz, or knowledge of 
mathematics. J 

It is the equivalent of a complete set of tables for all practical cases, with 
the advantage over these of being much simpler, more compact and hand 
than such a cumbersome and bulky set of tables would be. It gives the result 
in as little time as it would otherwise take to write down the figures to perform 
the calculation. a 

The book includes also an illustrated article eye eneral hints on wiring 
and a set of original USEFUL AUXILIARY TABLES, such as for heating 
limits, ee of insulation, power reductions, composite wires of large sec- 
tions, weights and resistances, wire gauges, etc. 


Convenient Size for the Pocket. Cloth. Price, $1.00. 


Copies of this or any other electrical book or books published will be 
promptly mailed to any address in the world, POSTAGE PREPAID, on re 
ceipt of price. Address 


ELECTRICAL WorLD AND ENGINEER, 120 Liberty Street, New York. 
FOO OO 828 BSSESVVSSVSSVSVVEVESBVSESBASBVEA 


STURTEVANT 


Electric 
Propeller 
Ventilating Wheel. 


* 
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Copies of this or any other electrical book published will te sent by mail, 
POSTAGE PREPAID, fo any addres in the world on receipt of price. 
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ELECTRICAL WORLD AND ENGINEER, Publishers, 
120 Liberty St., New York. 
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STURTEVANT 


Enclosed 
Electric 
Motors. 


SIZES 16 TO 20 H.P. 


Send for Bulletin M. 
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2208 
FCO0UO88884 60000088884 


FETS 














SIZES 18IN. TO 120-IN. DIAM. 


Generating Sets, 


1’, to 100 K.W. 
8 Styles. 
50 Sizes. 


B.F. STURTEVANT CO 


BOSTON. NEW YORK. 
PHILADELPHIA. (5) 
CHICAGO. LONDON, ENG. 
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Rte Ree EEE EEE HUNTER’S 


iction Clutch 
Are They Suitable for Our Use? 3) em it esting 


For connecting and 


disconnecting lines 
WHAT IS THE p | E of shafting, water- 
wheels, steam en- 















f 
ines or oth 
\ These, and a thousand other questions are asked of the manu- eedidaary watsas 
facturer nowadays. Our three catalogues are written in a most f slackening speed of + 
concise and comprehensive manner and give such detailed in- | motive power 
formation as would most likely be asked about our f Friction ; 
f 
FUEL GAS GENERATORS, Clutch Pulleys 
4 GAS BLAST FURN ACES, Starting and stopping machinery 
| HEATING MACHINES AND ; cai ian 
JAMES HUNTER MACHINE CO, 
POSITIVE PRESSURE BLOWERS. NORTH ADAMS, MASS. 
§ ANNEALING, BRAZING, CASE-HARDENING, FORGING, 
j R GLASS-BLOWING, SOLDERING, TEMPERING, MELTING. 
4 
1. 
| ) Everything you want to know is there, i. e.: Cost, Weight, i p 
) Height, Width, Floor Space, Gas Consumption, etc., etc.; indeed, ‘\ n 
} nothing has been left undone to make these catalogues thoroughly \ TMC ema Try ene a ere Th 
; complete. We charge nothing for them. You may want to know { CE AE Ais RS Sasi man 
something about our products, and it is our opinion it would pay ") 
7 ae ane (H dli gE Power Plant 
| ) | UOd a In COnomy in Power Plants. 
) This is an interior view of the 
| e Metropolitan Street Railway Com- 
pany (Kansas City, Mo.) boiler 
room, showing Hunt Noiseless Con- 
| 23 JOHN STREET, NEW YORK. spouting coal direct to. the Auto: 
matic oKers, is conveyor, &@ r 
Chas. Churchill & Co., London and Birmingham. delivering the coal to the storage 
Schuchard & Schutte, Berlin and Vienna. - { aces," passes sundemeaih the * pol 
Hermann Glaenzer & Co., Paris. ae = ont me 
they are readily removed. This is 


A, 


only one of .the many great instal- 
lations our catalogues describe. Cata- 
logue 9901 treats of ‘‘Coal Hand- 
ling for Steam Generation.’ We 
are always glad to send it and any 
# information to interested parties. 
i Address the Works, direct, 


a C.W. HUNT COMPANY, 


Taylor St., WEST NEW BRIGHTON, 
New YORK clirT. 


i i The Youngstown 


——— Bridge Co., 


‘YOUNGSTOWN, O.,’U.5.A. 















IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 


s ‘) 
BRIDGES and BUILDINGS. on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 
WORLD AND ENGINEER. 


WATKINS 


Gas and Gasoline Engines Burrows Automatic 
From 2 to 25 H. P. oe Steam Pump 


Magneto lgniter. Bronze Bearings. 


Specially Designed for 
ELECTRIC LIGHTING Regulator and Low 


*  Roller,Sleel and Special Chains. ag wy. ww : Igniting govioe free of & Water Alarm. 


ERAT) Sagas, ATCINS, 





It will effect a 
marked saving 
in fuel. 

It is a perfect 
safety device. 

A regular water 
line is main- 
tained. 

Simple in con- 
struction. 

No springs to get 
out of order. 
Has the approval 
of steam users 

in general. 


Tae MFG. CO. 4! DEY Ti SAS — THE CONOVER MFG. CO., BURROWS MFG. CO 


NEW YORK, 
OTT EMC} =e 26 Cortlandt St., New York. 
41 W. 3d St., Williamsport, Pa. 


New York OFFICE: 123 ia St. 


~ ehh The CONOVER 
CaS ry A tet 


ie dal rb / ‘ “i CONDENSER 
‘AAR AB Rit Vee 


NS : y SC see & sold undera duty guarantee. 
All sizes from 5 to 5000 h.p. 
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6 TO 3,000 HORSE POWER 


Harrisburg te a EE ce, oi 
Engines 0S: Wes 


STRAIGHT LINE ENCINES. TH] YDRAULIC PRESSES 


RFowuUhR AND HIGH PRESSURE HYDRAULIC WORK, 


of these combinations are in | Presses, Valves, Hydraulic Lifting Jacks, 
stalled at Sherry’s Building, Fittings, Dies, Etc. Polishing Machinery. 


New York City. Ee 
NOISELESS. UNIFORM SPEED. WATSON-STILLMAN CO., 7.2 'vork. 
NO ATTENTION. 


| THE F. D. POTTER CO. 


39 Cortlandt St., New York. 











lf you want the Sim- 
plest, most Com- 
pact, Durable and 
: Efficient Engine vc” 
# Steam Power Plants. 
Over Six Hundred Thousand Horse-Power in Use. 


tt More repeat orders have been placed for Stirling Boil- GET 
* ers than for any other water tube boiler in the market. . 
se 





© 

s% 

se 
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ob 
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THE STIRLING COMPANY. 


3 


% Manufacturers of High Grade Water Tube Boilers for 





Meo 
eee 


Seaee 
THE STIRLING COMPANY. 


GENERAL OFFICES, 
Branches in all principal cities. Chicago, III. 


WE MANUFACTURE THEM. 


AMERICAN FIRE ENGINE CO., 


20 MAIN STREET, SENECA FALLS, N. Y. 


TEES TTI ETE TIE TET ITT ETE 





TEE eT TE ETS 


When writing to advertisers mention 
ELECTRICAL WORLD 






AND 
. ENGINEER. 


= TRATTON 
EPARATOR 


Insures DRY STEAM...... 


No matter how long ti steam pipe.... 
Nor how much your boiler may prime.. 








LINK- 
BELT 


COAL AND ASHES — 


HANDLING 



























CRANE CoO. 


CHICAGO. 


MANUFACTURERS OF 


HIGH PRESSURE 
GATE VALVES, 
PIPE AND 
FITTINGS. 


We make a specialty of Com- 
plete Piping Equipments ga 
Cut and Fitted ready for my 
Erection. 


Power Houses and 
Electric Light Stations 


The conditions surrounding the re- 
ceipt and use of coal and disposal of 
the Ashes at Power Houses and Elec- 
tric Light “Stations, are rarely alike. 
Some dictate the use of a conveying 
mechanism; others separate elevators 
and conveyors. To employ the ele- 
ments of a conveyor where those of an 
elevator should be used, means waste 
of power and unnecessary’ wear. 
Again, the employment of the Coal- 
handling machinery to also handle the 
ashes is in some Cases highly objection- 
able, while in others it is a decided ad- 
vantage. It is our business to solve 
such problems. 

“Modern Methods” mailed on -re- 
quest. 


Link-Belt Engineering Co., 


NICETOWN, 49 DEY ST,, 


““HNDOTVLVD MAN HNO AOA ANAS’ 





BRANCH HOUSES: 









The Kansas City. Los Angeles. PHILADELPHIA. NEW YORK CI 
s ; . TY. 
the Goubert Mfg. Co. | Katsas"cny os Angeles. 


16 CHURCH ST., NEW YORK, U. S. A. Portland, Ore. San Francisco. 







MACHINERY; 
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CENTRAL VALVE | } GREEN’S sezensrse, 
EnOINeS | ~~ ECONOMIZER 


SPECIALLY ADAPTED FOR 
In Direct-Coupled 


Electric Light and Power Plants 
ARC 


LIGHTING 
UNITS. 


Give highest 
Economy of 


: 
! 
$ 















Highest 
Combined 
Efficiency 






Steam _ con- 
sumption, 
floor space, 
buildings, 
foundations, 
and attend. 
ance. 














Estimates given for 


Compcete Economizer P ants, 
With the different systems of DRAFT. 


. Send for Estimates and Specifications . 


THE F UEL ECONOMIZER CO., 


Office 
MATTEAW AN Head Office. 






M. C. 
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BULLOCK 
NEW ON a {4 Cortlandt Street. 
MFG. CO., P CHICAGO, 1105 Monadnock Bl ek EAWAN. N. Y. 





SAN FRANCISCO, 32 First Stre 


se 
$000000000000000000000000000000004 Soeqoefontoetoadoctoatoctoctoatectoatoctocte 


179 W. Lake St., CHICAGO. 





MANUFACTURED BY 


Kosmic Oil Filter Co. 


EASTON, 


When writing to advertisers mention 
ELECTRICAL WORLD 
AND 
ENGINEER. 


Electric, Steam, 
Belt and Hand Power 





TR We will send 
WE MAKE AUTOMATIC = oa eee 
filters to any 
responsible 
party, at any 
point in the 
United 
lene 10 to od Poa a with ee eat noeubis Btates, on a 
thirty days 
magatlon, With eighest™ i a trial. 
steam. Particularly well adapted for Send for Catalogue ‘ B.’’ me 
We 









on ry” Guarantee 
Bo-, our Filter 
for five 

A years. 


leat THE (ASE MANFG. (O. 
JAMES LEFFEL & 60., CoLUMBUS, OnTIO. 


Box 37, SPRINGFIELD, OHIO, U. S. A. 


PORTABLE HOIST 








Power Bridge Cranes, Hand Bridge Cranes, Holds load at any 
Jib Cranes. point. 
M A R I S B R O S eo Overhead Track, 
Manufacturers, Trolleys, 
Philadelphia, - - - Pa. Switches 
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ID] Al ’ Automatic Steam Engines, 


(Registered Trademark.) 


Celebrated Ideal Self-Oiling System and Rites Inertia Governors. 50 to 
750 Horse Power. Simple, Four-Valve and Tandem Compound. No 
equal in design and finish. Have you greater confidence in the Origi- 
nator, or the imitator ? 


A. L. IDE & SONS, SPRINGFIELD, ILL., U.S. A. 


"1208 Marquette Bide, CHICAGO and ST. LOUIS. $16 Union Trust Bldg. “am (isha ees v . , Ki, a 


\/Eclipse Corliss Engines. 


We solicit opportunities to submit proposals for furnishing 
power plants for Cable Railway, Electric Railway, Electric 
Light Stations, Cotton Mills, Paper Mills, Rolling Mills, and 
all kinds of manufacture that require Steam Power. 


FRICK COMPANY, Waynesboro, Pa. 














> 


RECORDING 


GAUGE. 


Tabor Steam Engine 













INDICATOR COMBINATION OF Established 1875. 
oS -— ge Ashcroft Steam and Vacuum STOW F LEXIBLE SHAFT 
eT Gauges. AND 





Iron Clad Electric Motor. 


Practically dust and water proof. For 
Portable Drilling, Tapping, Reaming, 
Emery Grinding, etc. rite for Cata- 
logue and prices. 


| STOW MFG. CO., Binghamton, N. Y. 


General European Agents, SELIG, SONNENTHAL 
& CO.,85 Queen Victoria St., London, England. 


ASHCROFT MFG. CO.. 


Sole [lanufacturers, 


85, 87, 89 Liberty St.,New York. 
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When writing to advertisers mention SS ..Heads and all rotary | B Systemof Steam Heat ¥ 
f hi can Soe . B Hg 
ELECTRICAL WORLD "Fiese cleus and styles for bench and floor use. Ways | RB TER fe - 
AND are chilled and ground. Spirit levels attached. = te : 4 acvum a Water Heater “a 
You Get an Absolnte Level in Ten Seconds. | & c ig 
ENGINEER. A Time Saver. Pays for iteelf in 80 Days. | E , A \ © andtinfer. ¢ : 
Ask for Circular Y. S' Applicable to old ornew, Power Plants Y 
The Priest Engi N. P. Bowsher Co., South Bend, Ind. for advantages send far pomphlets. 
4 a . a 
€ rrlestman ngine. wewvork WARRENWEBSTER&CO.  aucaco._ j 
FOR ALL POWER PUPPOSES. a EE (EY ee pageg og Se eS EE oly, @ Gee N.N.J. °°? roe 
disc oe ga REG TRADE MARKS |THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, a ee en >i 
Dares, Rentabte. 2200 WASHINGTON AVE.PHILADELPHIA. cated os atk 
Let us tell you more about it. : & re 
piameveeelh 400.cter.. € ELEPHANT BRAND PHOSPHOR-BRONZE 
630 BOURSE, - PHILADELPHIA, PA. + INGOTS,CASTINGS WIRE RODS,SHEETS,etTc. arr) 
SO eS —DELTA ME TAL— : 
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Are all being made with a 
coiled wire spring forcing a 
finger against the brush, caus- 
ing a continuous contact, 





y OUR.... 
Wire Spring 
Coiling Machines 


Will coil all sizes of wire used 
in brushes in a quick and 
satisfactory manner. 


Machine Tools 
of every description. 


tO treat any question in the 
equipment of factories with 
money saving methods and 
appliances. 
Write us. Catalogue “C” 


on application. 


W.C.Younc Mrc..Co. 


-& ~~ DUNCHES anc’ *Porrers of 


THE = | 
SPRING and VARICK STS., | IAAaanneeenene Me ey 
AULTMAN company, | THE GARVIN MACHINE CO., ven york. st al be eae Dania 
: Philadelphia Store: Western Agents: i Te 
914 South Market Street, (6) The Garvin Machine Co., Manning, Maxwell & Moore, Tray Cw TT 


51 North 7th Street. 22 South Canal Street, Chicago, IIl. nee 


Berlin Store: hg eee betas alld I ndteall 
CANTON, OHIO, U.S. A. The Garvin Machine Co., m. b. H., 17 Burg Strasse, Berlin, C., Germany. _v'stchbadhabaadbd | 
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QUIMBY SCREW PUMPS. 


. NO VALVES, NO PACKING. 
| } NO PULSATION. 





«SEND FOR CATALOGUE.... 


Direct Connected Electric Pumps. 
Simple in construction, have few parts, and 
are very efficient. 


86 Liberty Street, New York. 





WILLIAM & QUIMBY, Washington Life Building, 


PHILADELPHIA MACHINE SCREW WORKS. 


a = sam =u 





MANUFACTURERS OF = 


All kinds of Special Machine Screws and Studs. 
Thumb Screws and Nuts, Bicycle and Electrical Works. 
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TESTS OF OUR ENGINES IN 


- PROMINENT PIAATS Have PROVED THEM 
oe UAL, OF ANY IN THIS MOST IMPORTANT REQUIRE- 


‘é MENT OF fe GRADE STEAM PLANTS. ENGIN E i 
. He BALL =e B 
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Shaft Governor Engine $ 
For 3 
Direct © 
Connection ¢% 
to 

Dynamos. 
Sizes from $ 
i to 15 H. P. ‘ 
Correspondence © 
DAKE ENGINE ¢ 
COMPANY, ¢ 
1 K.W.—Speed:900. Base, 14 x 30 in. Grand Haven, Mich. $ 


® . e 
090909050505 00O5O0O 09005059509 O94506O5O900O6 05000 





WROUGHT IRON BRIDGE COMPANY, 


CANTON, OHIO. 


Long Distance Telephone. Western Unioa and Pestal Telegraph Wires. 


Iron and Steel Bridges, Girders, 
Turn-Tables, Buildings and Roofs. 


F. M. WYANT, Treas. and Gen’l Manager. 















Will pay for itself more 
times in a single year than 
any other appliance you can 
put into your plant. 











Because 
no tool is 
used so 
often as 
the twist 
drill. 


To have a drill ground mechanically correct 

means, ist, that it will cut just twice as fast as 
if one lip only is cutting; 2d, that it bores a 
uniformly true hole (a thing impossible with 
hand ground drills); 3d, a drill ground on our 
machine will bore over twice the number of 
holes without regrinding that a hand ground 
drill will; 4th, the life of the drills themselves 
will be three times as long as if ground by 
hand. Stop and think what all this means to 
you. 
It grinds both flat and twist drills, has the 
——— greatest range of any grinder made—from \% to 
2% inch drills—and is the only grinder giving 
any clearance desired. We guarantee it to be 
the best machine for the purpose in the worfd. 
_ In use in hundreds of the largest concerns 
in the country. List of users and testimonials 
gladly given. 









“CAN’T GRIND WRONG.” 















Chicago, IIl., April 23, 1897. 
From the Aermotor Co.: > 

“In response to your favor of April 21, 
would say that for the past year we have been 
using three of your Yankee Twist Drill 
Grinders. We find them highly satisfac- 
tory, both as time and drill savers. The 
work done by these tools is first class in 
every respect.” 






qe Ae 
KALAMAZOQ. 


EAMES Co., 
(600 Asylum Ave.) MICH., U.S. A, 





E,W, BLISS C0, 


43 ADAMS ST., BROOKLYN, N. Y. 


BRANCHES: 
WESTERN OFFICE: 96 W. Washington St., Chicago, Illinois. 
EUROPEAN OFFICE: 12 Ave. de la Grande Armée, Paris, France. 
LONDON AGENCY: The Projectile Co., Ltd, New Road, Wandsworth 
BERLIN - Road, S. W. 


VIENNA a ' JCHART & SCHUTTE. 


Owes THE STILES & PARKER PRESS CO. 


DESIGNERS AND BUILDERS OF 


ARMATURE DISC TOOLS. 


Correspondence Solicited. Estimates Cheerfully Furnished. 








“BLISS” No. 105% CIRCULAR SHEAR FOR INSIDE AND 
OUTSIDE CUTS. 


This shear is designed for cutting the outside or inside of armature discs and other 
rings. The angular position of the lower cutter permits of making as clean a cut on 
the inside as on the outside of the disc. It is very carefully built throughout so as to 
meet the demand for a tool of greater accuracy and strength than the ordinary 
cheaply built shears in the market. Write for particulars. 


PRESSES, DIES, SHEARS, ETC. 
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SEBASTIAN «we 
w ww LATHES. 


13 and 15 inch swing. 
BEDS ANY LENGTH DESIRED. 


Each lathe has both screw and rod 

feeds as well as power cross feeds. 

Gears to cut all standard threads 
from 5 to 36 are furnished. 

HIGH GRADE MODERN 

LATHES AT A LOW PRICE. 


Sebastian Lathe Co. 


IT IS TRUE, THE COsT OF MILLINC THE 


Details of Eectrical Apparatus 


WILL BE THE LOWEST ir ‘‘CincinNaTI’’ MILLING 
MACHINES ARE Useo. Let Us Explain Why. 


THE CINCINNATI MILLING MACHINE CO., 


CINCINNATI, 0., U. S. A. 


MOTOR DRIVEN RADIALS 


are steadily growing in favor. The BICK- 
FORD Radial with motor drive is built for 
business, and to produce cost cutting results. 
Write and we will tell you more about it. 


BICKFORD DRILL & TOOL CO. 


CINCINNATI, OHIO, U. S. A. 
FOREIGN AGENTS: 

Schucharat & Schutte—Berlin, Vienna, Brussels, 
Cologne, Stockholm. ; 
Charles Churchill & Co., Ltd.—London and Bir- 

mingham. 
Adolphe Janssens—Paris, France. 
F. W. Horne—Yokohama, Japan. 
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121-123 Culvert St., Cincinnati. Ohio, U. S. A. 
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CREAGHEAD ENGINEERING CO. 
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..» TURRET HEAD MACHINES... 


With slides operated wholly by hand levers, or partly by hand and partly by power, or wholly by 
power mechanism. In 7 styles and 36 different sizes and constructions, fitted to order with tools 
to reproduce sample screws, studs, nuts, plumbers’ and gas fitters’ brass goods and irregular 
pieces of circular cross section in various metals, using bars of 1-16 in. to 3 3-16in. diameters. 


Screw Slotting and Shaving Machines, Milling 
Machines, Cutter Grinders, Milling Cutters, 
Taps, Dies, Reamers, Gauges, Turning 
and Threading Tools, &c. . 

ASK FOR THE SMALL TOOL CATALOGUE. 


The Pratt & Whitney Co. 


HARTFORD, Conn., U.S. A. 


NEW YORK, 123 Liberty St. 
BOSTON, 144 Pearl St. 
CHICAGO, 42 South Canal St. 


All Castings, 
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Screw Machine No. 2, Plain. (14) 


Our Specialty. 


Ftc., 


For Subway Work, Manholes, Service Boxes, Electric Light Poles, etc. 
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JONSON & CO., 
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275-293 Greene Street, 
BROOKLYN, N. Y. 





McINTOSH, SEYMOUR & CO.., Auburn, N. Y. 
ENGINES. 


CONNECTING ROD FOR 3,200 HORSE POWER ENCINE. 





CONNECTING ROD FOR 8 HORSE POWER ENCINE. 


NEW ILLUSTRATION BACH MONTH, 


ALL SIZES AND TYPES... 
SPECIAL ENGINES TO MEET REQUIREMENTS. 


NEW YORK: 
MCINTOSH, SEYMOUR & CO., 
26 CORTLANDT STREET. 


SAN FRANCISCO: 
C. C. MOORE & CO., 
32 FIRST STREET. 


BOSTON : 
J. A. GRANT & CO., 
8 OLIVER STREET. 
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WESTINGHOUSE 


Some Characteristic Features of WESTINGHOUSE POLYPHASE INDUCTION MOTORS— 
Type 66 ( ”9 


No Commutator. No Collector Rings. No Brushes. No Sparking. 
No Bucking. No Flashing. No Burning. 
No Turning Tools Necessary. 
No Revolving Wires. 
No Switching Device in Motor. 


No Moving Contacts. No Danger from Fire. 





Primary ready for winding. 


No Delicate Mechanism to Cause Trouble, Delay and Loss. 


~>e UU 








Drive Your Machinery With 
Westinghouse Polyphase 
Type “C” 
Motors. 


Primary completely wound. 


Squirrel Cage Secondary. 
All Windings Completely Enclosed. 
Substantial Construction. 


Minimum Cost of Maintenance. 





Economy. 


Secondary core. 


No Damage if Overloaded and Stopped for Half a Minute. 





Cannot Run Away if Load is Thrown Off. Seovadiney Gauuaiete. 





Close Speed Regulation. 
Reliability. 
Safety. 
High Power Factor. 
Self Starting Under Full Load. 
Starting Device and Motor Separate. 
High Commercial Efficiency Under Widely Varying Load. F 


Type “C” Motor Complete. 


Westinghouse Electric 


OFFICES: & MFG. CO. OFFICES: 


New York, Atlanta, Austin, Boston, Canada Aheors * Soper Ottawa; John 
Buffalo, Chicago, Cincinnati, Philadel- Stare, Son & Halifax. Mexico, 


phia, St. Louis, San Francisco, Syra- & O. Branif’ & (4 City of Mexico. 
cuse, Tacoma. Denver, Mountain Elec - PI RG “ Wetheahinee Electric Co., td., 32 Vic- 
t toria St., London, S. W., "England. 


tric Co. 


THE NAME WESTINGHOUSE is 4 GuaRANTEE 


281-A. 
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r STANDARD UNDERGROUND GABLE COMPARY, 
( JH ELECTRIC CABLES, S33" CONDUITS, 


cacy | 
SO acer wae IGH-GRADE. RUBBER TELEPHONE, TELEGRAPH, 
Hatin ie ull ay WEATHERPROOF WIRES, ELECTRIC LIGHT AND POWER. 
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New York. Pittsburg Philadelphia. Chicago. St. Louls, | 
® & 
pynamo—«T/Black Diamond File Works. 





The production of our Dynamo 
brand of leather belting is the re- 
sult of patient inquiry and careful 
study of the requirements of the 
different machines used under all 
conditions and in all climates. 

When ordering Dynamo Belting 
always state the system used. 


ESTABLISHED 1863. INCORPORATED 1815. 
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Twelve 
Medals of 
Award at 


International Medal 
Expositions. Atlanta, 1895. 


tars rags oR Our Coods are on Sale in every Leading Hardware Store in 
61-69 SOUTH CANAL STREET the United States and Canada. 


ma sense: CG. & H. BARNETT CO., Philadelphia, Pa. 


William Marshall, Manufacturer of 
Electric tandards Let me Estimate on-anything you desire. 


asapeciaity 709, Lexington” Ave. JOHN ENRIGHT, 174-176 North Fourth Street. Brooklyn, W. Y. 
WE_ ARE HEADQUARTERS 
DRAWING MATRA Eee 


mear 57th Street, New York City. 
largest and most complete line of Engineers’ and Draftsmen’s supplies in the U.S. Our goods 
are of standard quality. They bear our trade-mark and are warranted by us. Our descriptive 


Special Prize 
Cold 





















RAutomatic... 
Sime Cutout 
J. JONES & SON, 
62 Cortlandt St., 
«NEW YORK, 
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See catalogue contains much valuable information. Mailed free to any address. 
Rheostats| STUCKY & HECK BAStSth, NEWARK, N. J. SOE rRICAL 
Electrical and Mechanical Engineers and 55 K28 Rive PURPOSES 
Brushes Draughtsmen. Opp. Market St. R. R. Depot. PLAIN OR 
ARMATURES nee EBONIZED. 
ean, | REPAIRING bixanos COMMUTATORS 
Charles Wirt Go. | keconstRUCTING TRANSFORMERS MONSON-BURMAH SLATE C0. 
Seventeen years’ experience in managing the eonstructien of electrical machinery. Portiand, Me. 


1028 Filbert 5t., PHILADELPHIA, PA. 





mez. & Ge COOPER CoO. 


MOUNT VERNON, OHIO, 
MANUFACTURERS OF 
Heavy Duty Corliss Engines for Street Railways, Electric Lighting, Factories and General 
Manufacturing Purposes, Heavy Special Castings, Fly Wheels, Condensers for Large 
Plants, Steel Boilers, Smoke Stacks. Make a Specialty of furnishing complete Steam 
Plants of the largest capacity. 


a ahed 1803. The C. & G. COOPER CO., Mt. Vernon. Ohio. 


H ABIR H AW WESTON Electrical Instrument Co., 
ae ‘ re ~The Weston 


WIRES anv CABLES. aN i = Standard Portable 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING CO. Direct Reading 


J. W. Godfrey, Manager Sales, 15 Cortlandt St., N. 
Main Office, Glenwood Works, Yonkers, N. Y. 
VOLTMETERS AND 
WATTMETERS 


For Alternating and 
Direct Current Circuits. 


Are the only standard port- 

able instruments of the type 

deserving thisname. Write 

for circular and price lists 

8andg. ‘ 

Weston’Standard Portable Alternating and Direct Mention EvecrricAL WorLD AND En- 
Current Watitmeter for Lamp Testing. (12) GINEER when writing for catalogues. 
















THE 


Rowand J, M. Carpenter Tap & Die Co. 
Sa PAWTUCKET, R. Io, U.S.A 


Manufacturers of 


TAPS, DIES, 


and all kinds of 


TOOLS FOR 
cutting screw Threads, 





Our illustrated catalogue of 113 pages 
sent free on application, 


HIGHEST GRADE FOR ELECTRICAL INSULATION AND MECHANICAL PUR- 
POSES. SHEETS, RODS, TUBES AND SPECIAL SHAPES. 
DELAWARE HARD FIBRE CO., Union and {ith Sts., Wilmington, Del, 











